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At Left, a Weltronic 
REVERS-O-CHARGE UNIT 
being used in combination with 
a FEDERAL rocker arm welder 
designed for welding of special 

aluminum aircraft parts. 


YOUR ALUMINUM WELDERS 


do «a consistently better jo 
Designed with one purpose —to increase reliability and consistency in the spot- 


welding of aluminum, the striking new Weltronic ‘“REVERS-O-CHARGE” Capacitor 


Weld unit is available to manufacturers of welding equipment as well as users of 
such equipment. 


Among its outstanding features are: 


1 No moving elements between condensers and welding transformers. 
2 Only two operating relays used (excepting sequence panel.) 


3 Transients from transformer partly charge condenser after every weld, speeding re-charging 
and reducing line and rectifier loads. 


4 Pre-set voltage automatically maintained. Condensers won't discharge until desired charge 
voltage has been reached. 


5 Voltage of charge may be raised or lowered at any time by merely turning a control knob 


6 Signal lights indicate exact number of capacitor units in circuit. Eight different charging 
rates available at the touch of a dial. 


For complete information send for Bulletin +1300. 


WELTRONIC CORPORATION 


3080 E. Outer Drive - 7 Detroit, Michiga™ 
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Expansion and Contraction 


By H. H. Griffith* 


HE theory of expansion and contraction of metals 

is based on facts that are easily understood. 

When a body of any material is subjected to an 
increase in temperature it expands, that is, all its dimen- 
sions increase—the rate of this expansion being definitely 
known for each degree of rise of temperature. When the 
temperature is lowered a reverse action takes place. The 
body contracts and its dimensions decrease the same, 
amount, to all practical purposes, that they increased 
when the body was heated: Metals or metallic bodies 
are extremely susceptible to this change in dimensions 
caused by variations in temperature. 


Effects of Expansion and Contraction 


The effects of expansion and contraction are of great 
importance to the welding operator. These forces can- 
not be eliminated, arrested or mechanically controlled. 
Unless the operator has an appreciation of their nature 
it is impossible for him to produce satisfactory work. 
He must have a working knowledge of the amount of ex 
pansion and contraction usually encountered and the in- 
genuity to counteract them. 

In ductile metals, such as sheet aluminum, expansion is 
quite liable to produce warping or buckling of the piece, 
while in materials that are not ductile but are brittle, such 
as cast iron, the result of contraction or expansion, unless 
properly taken care of, is breakage. 


Coefficient of Expansion 


The rate of expansion of different metals is constant 
and the amount of expansion varies directly with the tem 
perature—the greater the increase in temperature the 
greater the amount of expansion. Engineers and scien- 
tists refer to this property of metals as ‘‘coefficient of ex- 
pansion,”’ of which their definition is ‘“‘the linear increase 
per unit of length produced by a unit increase in tem 
perature.’ This is a rather high-sounding term with an 
equally high-sounding definition. Actually it is quite 
simple. It means that the coefficient of expansion is the 
amount that a metal will increase in length if its tempera 
ture is increased one degree Fahrenheit. This is a help- 
ful thing for the welding operator to know as it enables 
him to visualize in advance what will happen when he 
heats a metal and he can thus make his plans for handling 
the job accordingly. 


Different Coefficients for Different Metals 
The coefficient of expansion varies materially with the 
different metals. As may be seen from the table, Fig. 1, 


* The Linde Air Products Co., New York 
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Coefficient of Expansion, and Melting Points of Metal 


Coefficient 
of Expansion, Melting Point, 
In F 


Aluminum 0.00001280 1220 
Brass 

Cast 0.00001040 1710 

Drawn 0. OOOOLO7O 1710 
Bronze 0. 00000100 1625 
Copper 0. 00000923 1981 
Haynes Stellite alloy 

(Grade No. 1 0. 00000860 2282 
Steel, low carbon* 0. OOO00630 2714 
Cast Iron 0. 00000590 2250 


* The physical properties of alloy steels vary widely with their 


compositions 


Fig. 1 

Use of the data in this table will be helpful to the welding opera- 
tor By multiplying together the coefficient of expansion, the 
length, and the rise in temperature, he can determine how much 
expansion he will have to allow for For example, suppose he 
wishes to know how much a 4-ft. long aluminum bar will increase 
in length (expand) if he heats it from a room temperature of 70 
to 1200° F., which is just below its melting point: 


Coefficient of expansion of aluminum = 0.0000128 

Rise in temperature = 1200 — 70 1130 

Length = 48 in 

Then, the expansion = 0.0000128 & 1130 * 48 = 0.7 in 


In other words, the 4-ft. long aluminum bar will have expanded 
or increased in length almost */,in. This is assuming that the bar 
is heated for its entire length. In making a weld the bar would 
probably be heated for only a few inches 


aluminum expands the most of any of the metals com- 
monly worked on in the welding shop. Then next im 
order are brass, bronze, copper, steel and cast iron. It 
will be noted that aluminum expands twice as much as 
steel. Consequently, it is necessary that this fact be 
carefully considered before starting an aluminum weld. 
While the expansion of steel is not so great, it exists to 
such an extent that its consideration cannot be neglected. 


Counteracting the Forces 


There are many ways of taking care of expansion and 
contraction. If the expansion can take place in all direc- 
tions it will give the welding operator little trouble, as 
the piece will expand equally all over, and upon cooling 
will contract to almost its original shape and dimen- 
If, however, the welding takes place at a point that 
is confined by various parts, or by the particular con- 
struction of the piece, it is necessary to resort to one of 
several possible expedients, such as preheating the entire 
piece; simultaneously heating opposing similar parts; 
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Fig. 2—The Expansion and Contraction of a Weld at C Might 
Be Counteracted by Several Different Methods 


or cutting the piece at certain points to allow free ex- 
pansion and then rewelding the cut after the original 
break has been welded. If the part is of a ductile or 
malleable metal, it may be manually warped or bent out 
of shape to such an extent that the spring will take care 
of the opposing force of contraction. This latter method 
however, often entails quite accurate calculations and 
therefore it is sometimes not feasible to use it. 


Simplest Method 


The simplest method and the one that most readily 
comes to the operator’s mind, is that of heating the entire 
part to be welded to a dull red heat. When it is in this 
condition it is more or less flexible, that is, elastic, and 
any expansion stresses that may be set up in the weld, 
because of the extremely high temperature produced in 
the narrow zone of fusion, will be absorbed by the elas- 
ticity of the metal. Upon cooling, contraction will take 
place but as the entire part will shrink at about the same 
rate, any internal stress at the point of weld will be re- 
lieved. 


More Difficult Problem 


Let us now consider a more difficult problem but one 
that is representative. Assume that a long bar that is 
free at each end is broken at A as shown in Fig. 2. This 
weld may be executed without any fear of encountering 
difficulties due to expansion and contraction, since the 
bar is free at each end, as outlined above. But suppose 
that this bar is part of a rigid frame, with the break at C. 
It is quite obvious that it will now be necessary to take 
some measure to counteract the forces of expansion and 
contraction. Suppose further that is not practical or not 
desirable to preheat the frame all over. 

It will readily be seen that expansion is not the force 
that will cause trouble because when the two pieces of 
the middle bar expand during welding, the metal, which 
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is in a fused state, is so soft that the expansion will cau 
it to be upset. This will not affect the confined fran 
Consider, however, what will happen when the meta! 
starts to cool. Contraction will begin and the bar wil] 
shorten. If the metal is ductile and is one that will stand 
bending, such as steel, deformation or warping will occur 
If it is non-malleable, such as cast iron, a break will occur 
either at the weld or at some other point of less resistance: 
It is imperative, therefore, that measures be taken 
counteract or compensate for this shortening of the bar 
There are two or three ways of doing this. 


Other Ways of Handling 


One way would be to preheat the two confining mem- 
bers of the frame at points B and D. This will cause these 
outside bars to expand and the edges of the break in the 
middle bar to separate. Therefore, when the weld is 
finished and the frame starts to cool and contract, bars B 
and C, inasmuch as they were raised to practically the 
same temperature as the metal surrounding the weld, 
will contract equally with bar C, thereby eliminating all 
the difficulty. 

Another method of handling this job, if the frame is 
made of steel, would be to use jacks, wedges or similar 
devices to spring or bend the frame out of shape as indi 
cated by the dotted lines, greatly exaggerated of cours: 
This would separate the edges of the part to be welded 
After the weld is executed and contraction begins, th« 
jacks or wedges can be removed and in this way the re 
turn of the sprung parts to their original position will 
compensate for the contraction stresses. 

Still another method would be to cut or break the frame 
at some extraneous point, such as at*£. Then expansion 
and contraction will be free to act at point C without any 
fear of serious after effect, since the frame is free to spring 
in any direction because of the loose joint at FE. As the 
point £ is not confined, it will be an easy matter, as soon 
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Fig. 3—This Cast-Iron Pulley Was Simultaneously Preheated 
at Two Opposing Points 
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Fig. 4—An Adaptation of the Jack-Screw Method of Separating 
the Parts to Be Welded Was Used on This Casing 


as the welding of the original break at C has been com- 
pleted, to reweld this cut without fear of any bad results. 


Practical Applications of Theory 


While the frame described above is quite simple part, 
nevertheless, the principles to be considered and the 
methods of applying them in order to overcome the forces 
of contraction and expansion are identical with those ex- 
perienced in all practical welding jobs, even those that at 
first glance appear quite complicated. Take, for ex- 
ample, the pulley shown in Fig. 3. Here the principle of 
simultaneously heating opposing parts was applied suc- 
cessfully—in fact it was applied not only once but four 
times in succession. 

This cast-iron pulley is used in the power-transmission 
system of a canning factory. It is 48 in. in diameter with 
an §-in. face. Four spokes were broken near the hub, as 
shown in the sketch. After the breaks were veed out and 
prepared for welding, the operator built two small fire- 
brick preheating furnaces—one at X and one at A in the 
diagram. Kerosene preheating burners were used to heat 
the rim at these points to a dull red heat. This caused 
the metal to expand and the crack in spoke No. | to open 
up '/sin., as measured with a tram between punch marks. 
The weld was then made with confidence that there would 
be no difficulties from the subsequent contraction. 

After weld No. 1 was completed, the preheating fur- 
nace at A was moved to point B and No. 2 spoke was 
welded, then to point C and No. 3 was welded, and 
finally to point D for the No. 4 weld. During all of these 
successive welds the rim was kept preheated at X. Of 
course, if instead of four only one spoke had been broken, 
No. 4 for example, then the rim would have been pre- 
heated only at X and D, that is, at points near the spokes 
adjacent to the broken one. 


EXPANSION AND CONTRACTION 


/ Weld on Top Side of Bend 
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Fig. 5—This Is a Typical Application of the Reverse Bend 
Method 


Mechanical Separation Method 


An interesting adaptation of the principle of using a 
jack to separate mechanically the parts to be welded is 
shown in Fig. 4. The cast-iron valve housing of a steam 
engine was broken as illustrated. Instead of using an 
ordinary jack screw, a 2-in. square steel bar was placed 
just back of the damaged section and heated with the 
blowpipe until the face of the casting had been jacked 
apart '/s; in. by the force of expansion in the bar. The 
breaks were then bronze-welded without any difficulty. 


Example of Bending Method 


Another interesting application ‘of the theory of 
expansion and contraction is found in connection with 
scraper blades for cleaning rolls used in flour-milling 
machinery. These blades, which are strips of steel */, in. 
thick, 2*/, in. wide and 42 in. long, are hard-faced with 
Haynes Stellite alloy to prevent excessive wear, the alloy 
being applied to the top side of the blade near the edge. 
The heat of applying the hard-facing rod tends to cause 
the blades to have a concave bow in them after cooling. 
To overcome this the blades are clamped at both ends to 
the welding table during the hard-facing operation, as 
shown in Fig. 5. A block is placed under the center of the 
blade to give it a reverse curve. The height of the curve 
is '/, in. for each 14 in. of total length—or */, in. for a 42 
in. blade. The C-clamps are removed immediately after 
welding is completed, and as the blade cools it returns to 
a flat position. 


Study Each Job 


A clear conception of the forces of expansion and con 
traction, and an understanding of the nature of their 
action and of how to counteract them are essential to 
successful welding. By giving a little thought and study 
to each individual job as it comes along, a practical 
method of handling it will soon be revealed. 
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Current Welding 
Literature 


Automobile Body Manufacture, Welding. Building Checker 
Cabs. Weld. Engr., vol. 27, no. 6 (June 1942), pp. 42-43. 

Automobile Maintenance and Repair. Moving Manhattan’s 
Millions, W. J. Cumming. Metco News, vol. 1, no. 9 (Mar.—Apr. 
1942), pp. 10-12. 

Barges Welded. All-Welded 170-Ton Swim Barge, R. A. Pea- 
cock. Welder, vol. 12, no. 80 (Oct.—Dec. 1941), pp. 260-262. 

Brazing. Production of Small Assemblies by Means of Brazing 
Processes, H. R. Brooker. Sheet Metal Industries, vol. 16, nos. 
181 and 182 (May 1942), pp. 669-676 and (June), pp. 843-853. 

Chromium Plating. Hard Chromium Plating, A. Fletcher. 
Metal Finishing, vol. 40, no. 7 (July 1942), pp. 355-358. 

Coal Mines and Mining. Welding ‘“‘Must” for Continuity of 
Operations and Low Maintenance at Mechanical Mines, E. Pru- 
dent. Coal Age, vol. 47, no. 6 (June 1942), pp. 63-65. 

Compressed Gas Regulators. Improved Reducing Valve. Gas 
World, vol. 117, no. 3020 (June 20, 1942), p. 59. 

Concrete Mixers. Welding Brings Business, H. W. Young. 
Weld. Engr., vol. 27, no. 6 (June 1942), pp. 39-41. 

Conveyors, Belt. Arc Welded Design and Construction Applied 
| = —e Mech. Handling, vol. 29, no. 6 (June 1942), pp. 
3-105. 
Diesel Engine Manufacture. Application of Welding in Con- 
struction of Diesel Engines, Particularly for Railcars and Loco- 

motives. Sulzer Tech. Rev., no. 4 (1941), p. 19. 

Drafting Room Practice. Graphical Symbols for Drawings. 
Heating, Piping & Air Conditioning, vol. 14, no. 7 (July 1942), 
pp. 448-459 

Electric Transformers. Welding Transformer Tanks. Weld. 
Engr., vol. 27, no. 6 (June 1942), pp. 31-32 and 48 

Electric Welding, Arc, Electrodes. Semi-Automatic Welding 
Rod, J. A. Neumann. Steel, vol. 110, no. 25 (June 22, 1942), pp. 
92 and 94-95. 
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Electric Welding, Gas Plants. Arc Welding Around Gas Plant, 
— F. Davis. Am. Gas J., vol. 156, no. 5 (May 1942), pp. 18 and 

Electric Welding, Arc. Military Uses of Arc Welding, R. Wag 
ner. Machine Tool Blue Book, vol. 38, no. 2 (Feb. 1942), pp. 83 
84, 86 and 88. 

Electric Welding, Arc. Arc Welding of Sheet Metal, J. V 
Thomas. Sheet Metal Industries, vol. 16, nos. 181 and 182 (May 
1942), pp. 677-680 and (June), pp. 854 and 856. 

Electric Welding Machines, C. H. Jennings and A. B. White 
Iron & Steel Engr., vol. 19, no. 6 (June 1942), pp. 50-60. 

Electric Welding Machines, Maintenance and Repair. Cutting 
Welder Maintenance, G. Palm. Elec. Contracting, vol. 41, no. 4 
(Apr. 1942), pp. 24-25. 

Electric Welding, Resistance. Pressure Welding, R. F. Tylecote 
Inst. Welding—Trans., vol. 5, no. 1 (Jan. 1942), pp. 26-30. 

Gas Holders. Welding War-Damaged Gasholder, W. R. Garret! 
Welder, vol. 12, no. 80 (Oct.—Dec. 1941), pp. 242-244. 

Gas Holders. Welding Was Used for Building These Thre: 


Unique Pressure Vessels. Sheet Metal Industries, vol. 16, no. 1S2 


(June 1942), pp. 855-856. 

Gas Pipe Lines, Maintenance and Repair. Recenditioning 
Mains—New Method of Coating Steel Pipe to Prevent Corrosion, 
R. B. Allen. Am. Gas Assn. Monthly, vol. 24, no. 6 (June 1942 
pp. 221-223 

Heat Treatment, Oxy-Gas Process. Practical Application 0! 
Flame Hardening, A. L. Hartley. Mech. Eng., vol. 64, no. 7 (July 
1942), pp. 531-540. 

Iron Castings. Fusion Welding of Cast Iron. Oxy-Acetylen 
Tips, vol. 21, no. 5 (July 1942), pp. 105-115. 

Iron and Steel, Protective Coatings. ‘‘Flame-priming’’ for Pro 
tection of Steel. Mech. World, vol. 111, no. 2890 (May 22, 1942 
pp. 453-444. 

Light Metals. Care of Flux in Light Alloy Welding. Iron Ag: 
vol. 150, no. 3 (July 16, 1942), pp. 49-52. 

Locomotive Boilers. What About All-Welded Boiler? Ry 
Mech. Engr., vol. 116, no. 6 (June 1942), pp. 258=260. 

Machinery Manufacture. Fabrication of Machine Bases by Arc 
Welding Method. Machy. (Lond.), vol. 60, no. 1546 (May 2s 
1942), pp. 491-493. 

(Continued on page 624) 
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Design of Welded Steelwork in 
Bridgewater Bridge, Tasmania 


By David Victor Isaacs' 


Summary 


The paper discusses details of the welded design of the 
new Bridgewater Bridge, Tasmania. Attention is con- 
fined mainly to the development of new types of con- 
nections and make-ups of members for the design of the 
157 ft. 6 in. trusses forming part of the bridge. Particu- 
lar attention is paid to the inportance of fatigue as af- 
fecting welded design. 


Introduction 


RIDGEWATER Bridge is a combined road and 

rail structure crossing the estuary of the River 
Derwent twelve miles upstream from Hobart. It is 
being built to replace two existing old structures, one a 
road bridge and one a rail bridge, and must allow the 
passage of river traffic to and from the upper reaches of 
the river. 

The existing structures are both mainly of timber, 
founded on piles, and include old iron swing spans which 
provide far too small a passage-way for the ocean-going 
boats shortly expected. The new structure is 1109 ft. 
long (center to center of end bearings), consisting mainly 
of welded 57 ft. 6 in. plate girder spans carried on con- 
crete piers, which are in turn carried by long composite 
timber and reinforced concrete piles; but over the deepest 
part of the river the plate girder spans give way to three 


Ot corte from Journal of the Institution of Engineers Australia, December, 
t This paper, No. 746, originated in the Melbourne Division of The Institu- 
tion. The author is a Consulting Engineer of Melbourne. 


welded truss spans, including a lift span giving a clearance 
of 98 ft. 6 in. above high water. These three spans are 
carried on concrete caissons carried to bedrock, and the 
design of these spans is sufficiently unusual to warrant 
special description. 

In 1935, the author was commissioned by the Tasman- 
ian Department of Public Works to act as Consultant to 
the Department and advise on the type of structure most 
suitable for electric welding in a bridge of the type now 
being built. In view of the fact that previous Depart- 
mental experience with welding had been very favorable, 
the Department was anxious to adopt welded construc- 
tion throughout; but it was disturbed by knowledge of 
the shortcomings of much welded work in fatigue condi- 
tions such as those imposed by the railway loading, and 
by responsible overseas condemnation of welding for rail- 
way truss work. 

The author, after investigating in collaboration with 
the Department several different possibilities in construc 
tion, developed a new type of make-up for members and 
of joint detailing which put the ordinary Pratt type truss 
in the best position for cost for the truss portion, and so 
alleviated the fatigue problem as to allow economical 
design of joints. The anticipated construction of the 
bridge did not go ahead as soon as was expected, other- 
wise this paper might have been written some three or 
four years ago. 

The Pratt truss spans are one of 135 ft. used as a lift 
span over the navigation channel, and two flanking spans 
of 157 ft. 6 in., each of which carries a lift span tower at 
one end. (See Fig. 1.) The cross section of the bridge 
on the truss portion is shown in Fig. 2. The use of the 


PLATE CIRDER SPANS FLANKING SPAN LIFT SPAN: FLANKING SPAN PLATE CIRDER SPANS 
colo o. cloc boc. 
J 
|, IGO'-5" 140-8" iL 5" 1. 2spans«li7-F 
RAILWAY LOADING COOPER'S £.30 Sante Equirolent loads per sq ft. 
3-LANE ROADWAY LOADING STANDARD TASMANIAN HIGHWAY LOADINGS 
1-CRUSHER LANE 
2- TRUCK LANES co 152 1b/a* /b/a 
See table fe valent lood 90 124 5 
ble opposite for equiva adings 
99 55 


Fig. 1—General Elevation and Details of Loading 
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Fig. 2—Cross Section Through Center of 157 Ft. 6 In. Span 


long-span cross girders shown in Fig. 2 is justified by 
foundation and truss economies, certainty of load distri- 
bution to the trusses, and appearance. In the plate 
girder approach spans and the flanking truss spans, con- 
crete decks are used for both the road and ballasted rail- 
way track, but in the lift span timber decks are used for 
lightness. 


Welding Considerations 


The author, as early as 1931, had carried out research 
work on the distribution of stresses across and along fillet 
welds,* and even though allowance was made in this for 
plastic adjustment of weld and parent metal, the margin 
between fatigue strength and static strength was too 
great to give hope of a really sound and economical job 
based on the use of fillet welds for main stress transfer. 
This viewpoint was entirely supported by overseas fatigue 
tests on fillet welds then coming to hand (in 1935). 
There seemed every reason, however, for allowing the use 
of fairly high working stresses in butt welds, especially 
where these were to be flush-ground, and located in thick 
metal where accurate alignment of the metal was possible 
on opposite sides of the weld. Having in mind, there- 
fore, a type of structure in which butt welds would be 
used for all major connections, the author decided on a 
working stress in flush-ground butt welds or slot welds, in 


* See Jour. Inst. Engineers Australia, 8 (8), 286 (Aug. 1936). 
t Compare S.A.A. Code No. C.A. 8-1939, clause 16 
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tension or compression, of 15,680 psi. This valu Was 
chosen after consideration of first class field welding 
ditions (which would apply to the whole work), and a! 
the general degree of load fluctuation to be expect 
Wherever any special conditions, such as inability to ¢ 
fect flush grinding or expected difficulties of fabrication 
were to be met, the use of lower stresses was intended 
The general background created by adoption of this 
stress of 15,680 psi. was then kept in mind in planning th 
general structure. 

Equally as important as the selection of the proper ty 
of major weld, with its working stress, was the selection 
of a system of make-ups for members which would permit 
a minimum number of welds between the components of 
these members, and a convenient number of large rolled 
sections. By using a suitable association of stiff rolled 
sections, and relatively flexible plates, the problem of 
maintaining completed members free from distortion 
would be largely solved, while at the same time the proc- 
ess of tacking together and actual welding would be 
promoted. Field erection would in any case be largely 
governed by the choice of make-ups for the various mem- 
bers, but a proper choice of these would greatly facilitate 
the erection, and indirectly improve the quality of the 
associated welding. 

A further principle of prime importance was that all 
stress transfers from member to member should be made 
through as direct a path as possible, with smooth and 
gradual changes of direction in all lines of principal stress 


“Force Flow’ Design 


Thoughts on the above lines led the author to a new 
conception of welded truss design which seemed best de 
scribed by the term ‘“‘force flow.’’ . The underlying prin 
ciple is well illustrated by reference to Fig. 3, which shows 
details of the lower chord joint L, of one of the 157 ft. 6 in 
railway side trusses. 

Vertical and diagonal members meeting at this joint 
each consist of two I-beams without cover plates, the 
webs of the I-beams being centered in two respective 
planes which are also the planes of the centers of th 
added shaped gusset plates. Gussets and I-beams ar 
butt welded together. The web thickness of the 15-in. 
I-beams of the vertical is 0.35 in., that of the 16-in. | 
beams of the diagonal 0.40 in., and the gusset plates ar 
’/sin. thick. Forces passing from gusset to I-beam thus 
do so without any marked change in stress intensity. 
Forces pass in this manner from the flanges of the | 


Fig. Joint 


baphrag” 


LF SECTION 


5—L» Joint, 


beam: 
transi 
by Ox 
near 
by th 
the sl 
the le 
of th 
plate 
smoo 
mech 
ally 
In 

of bu 
the § 
stres 
flush 
A 
case 
ara 
weld 
and 


butt 


trus 
on t 
hole 


602 THE WELDING JOURNAL 


Bottom flonge Les 
of Cross Grder 


157 Ft.6 In. Railway Side Truss. Section BB Left; Section AA Right 
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Fig. 4—Presumptive Lines of Force Flow 
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p. 5--Ly Joint, 157 Ft. 6 In. Railway Side Truss 


beams into the gussets; and to assist in a smooth force 
transference, the flanges of the I-beams are tapered off 
by oxy-cutting, so that little outstanding metal remains 
near the end of the member. The body of metal formed 
by the lower end of vertical and diagonal members with 
the shaped gusset plates, connects directly to the top of 
the lower chord, into which the horizontal force increment 
of the panel point thus flows directly; the tapered cover 
plates added to the sides of the lower chord facilitate 
smooth distribution of this force increment. The general 
mechanism of force transfer is illustrated diagrammatic- 
ally in Fig. 4. 

In this joint all the welds are readily made as a species 
of butt weld—the necessary vee-ing is not troublesome as 
the gussets must be oxy-cut in any case—and the direct 
stresses are sufficiently low to allow the elimination of 
flush grinding. 

A greater use of conventional butt welds is made in the 
case of other joints, e.g., joint Lo, which is illustrated for 
a railway side truss in Figs. 5 and 6. In this case the 
welds are flush-ground, because of the stresses involved, 
and some perform the double function of slot welds and 
butt welds. 

Figure 7 shows joints U, of a railway side 157 ft. 6 in. 
truss, and it will be seen that the general principles follow 
on the lines already discussed. The provision of service 
holes for erection of members should be noted. 


Tensile stress 


Campressive stress 


Fig.6—Presumptive Lines of Force'Flow, Joint 


Service bolts 


stress conditions developed in any of the joints discussed 
above. Only smugness resulting from frequent repeti 
tion of an empirical process lulls the average designer into 
believing that gusset-plated joints in riveted work are 
theoretically simple. A judicious admixture of theoreti 
cal background and an innate sense of fitness seemed 
therefore the best general formula for design of the vari 
ous truss joints. 

On this basis, therefore, a more or less empirical design 
framework was developed. Taking Fig. 8 as representing 
most typical welds, this framework was as follows: 


(a) Uniform or “straight line’’ stress distributions to 
be assumed throughout. *° 
(b) Each joint to be examined for stress along several 


lines, and for bending across critical sections. 

(c) The complete flange load of any I-beam to be 
assumed transferred by welds L, assumed to act 
purely in shear, at stresses not in excess of 
11,200 psi. 

Half the full load of any I-beam to be assumed 
quite arbitrarily—to be transferred by a direct 
or principal stress at a value not in excess of 
14,000 psi. on welds V. 

(e) The angles A to be arbitrarily not more than 30 

and not less than 20”, and all curves swept in at 
radii suitable on inspection. 


(d) 


(f) The maximum principal stress on welds V (ob 
Stresses Used in Truss Joints tained by combining shear and _ bending 
stresses) to be not more than 12,520 psi.—a 
It should be clear that no simple theoretical method of stress allowing for certain small eccentricities 
analysis could hope to deal accurately with the internal inherent in this type of joint. 
9657 °C Ditto 
J | | 
| 7@ 27-6" = 


Fig. 8—Controlling Dimensions, Joint 


Fig. 7-——-U, Joint, 157 Ft. 6 In. Railway Side Truss 
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Fig. 9—General Make-Ups and Lengths of Members in 157 Ft. 6 In. Railway Side Truss 
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The general soundness of the above framework was 
borne out in actual design by the fact that, while (c), 
(d), (e) and (f) were independently formulated, their 
operation proved to be mutually complementary and con- 
sistent. 

The Ly and U, joints differ from the typical joints of 
Fig. 8, so further considerations applied. 

In the case of the Ly joints, butt welds of conventional 
form were used, either flush-ground both sides, or flush- 
ground one side and made against a backing piece, or 
similar metal, on the other. The aim was to limit the 
direct stress perpendicular to the axis of the weld to not 
more than 15,680 psi., and the general design of the Ly 
joints was therefore based, in the first instance, on par- 
ent metal stresses. Such parent metal stresses, near ends 
of gusset plates, would actually be lower than those cal- 
culated on an assumption of ‘‘straight line’’ stress distri- 
bution, and in most other regions would actually be 
higher than those calculated on this assumption. The 
following were therefore added to the framework: 


(g) Rules (a) and (0b), as above, to be applied to deter- 
mine stresses in parent metal at joint Lo. 

(h) At points near ends of gusset plates, tensile stress 
to be limited to an apparent value of 19,040 
psi. 

(1) <Atall other points tensile stresses to be limited to 
an apparent value of 15,680 psi., and compres- 
sive stresses to an apparent value of 12,320 psi. 

(j) At points close to butt welds or slot welds, no 
stresses to exceed */,ths of the values applicable 
to parent metal. 


In the case of the U,; (or hip) joints, the controlling 
conditions embraced most of those considered in relation 


to Fig. 8 and also Joints Ly. The rules for design thus 
became: 


(k) Rules (a) and (0) as above to be applied to deter- 
mine stresses in welds and parent metal at 
joints 

(1) Rules (c) to (f) to be applied in relation to hip 
vertical and diagonal. 

(m) Rules (h) to (j) to be applied in relation to the 
joint as a whole. 


Stresses Used in Fillet Welds 


Fillet welds would necessarily be used in the bridge 
structure in positions of minor importance or minimum 
fatigue, where in any case ample margins of strength 
could be obtained at little cost. The author’s investiga- 
tions into fillet welds* served as a basis on which to fix 
working stresses for such welds, and a scheme was drawn 
up, separating loadings in two types (dependent on fa- 
tigue conditions), and welds into three types (according 
to the positions of adjacent parent metal and directions 
of the lines of force). 

The two types of loading were nominally: 


Rail Type Loading: 
Loadings in— 
Rail stringers and supports. 
Rail half of cross girders. 
Rail trusses (minor details). 


Road Type Loading: 


Loadings in— 
Road stringers and supports. 


Road half of cross girders. 

Road trusses (minor details). 

Wind and sway bracing, etc. 

The three types of welds were then set out as. 


Type A Welds: 


(a) Rail or Road types of loading in the following 
positions: 

Stringers (and supports and connections). 
Stiffeners. 
Plate girders. 

(6) Road types of loading in the following positions 
End connections of floorbeams. 
Minor truss details. 


Type B Welds: 


(a) Rail types of loading in the following positions 
End connections of floorbeams. 
Minor truss details. 
(6) Road types of loading in the following positions 
Connections where two or more parallel plates 
(even though included above) are connected 
by welds close to, or at the edge of each plate. 
Type C Welds: 
Rail types of loading in positions as described in () 
of Type B welds. 
The allowable fatigue working stress in any fillet weld 
on this basis was then the static strength multiplied by 
a factor as tabulated in Table 1. 


Table 1—Fatigue Factors in Fillet Welds 


M = maximum loading in weld. N = minimum loading in weld. 


Ratio Fatigue Factor for Various Types of Weld 
N/M Type A Type B Type C 
1.0 1.00 1.00 1.00 
0.9 0.94 0.91 0.88 
0.8 0.88 0.83 0.79 
0.7 0.83 0.77 0.71 
0.6 0.79 0.71 0.65 
0.5 0.75 0.67 0.60 
0.4 0.71 0.62 0.56 
0.3 0.68 0.59 0.52 
0.2 0.65 0.56 0.48 
0.1 0.62 0.53 0.45 
0.0 0.60 0.50 0.43 
—0.1 0.5 0.47 0.40 
—(0).2 0.56 0.45 0.38 
—0.3 0.54 0.43 0.37 
—0.4 0.52 0.41 0.35 


—0.5 0.50 0.40 0.33 


Static strengths of fillet welds were taken according to 
the then current S.A.A. code, now superseded. 


Design of Taper Plates and Adjacent Welds 


Taper plates are used in all chords, where force incre 
ments necessitate an increase of sectional area. Theo- 
retically such plates should carry almost uniform stress 
throughout, by virtue of their taper. They introduce 
distribution stresses, however, into the main chord sec- 
tion to which they are added, and as a matter of policy, 
were therefore given a taper extending over a length 
equal to twice their maximum width. With these pro- 
portions the disturbance to even stress conditions across 
the main chord section was regarded as being of no practi- 
cal account. The thickening of chord metal consequent 
on the addition of a taper plate involves a lateral dis- 


* Ibid. placement of the plane of force action, in the metal 
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ed. This displacement is effected gradually over 
eth of the taper plate, provided the chord has adja- 
plates or cross webs, a condition fulfilled in all 


addition of gusset plates to the edge of any chord 
recessarily tends to increase the chord stress on the edge 
of the chord remote from the gussets. The taper plates 
:» all instances are therefore added somewhat toward that 
end of the truss joint where the chord force is lower; and 
their average stress at the wide end of the taper is there- 
fore under the full parent metal stress of 17,920 psi. 
lhe welds connecting the taper plates to the main body 
of metal are inclined fillets. On the basis of weld load- 
ings above, working loads were as set out in Table 2. 


Table 2—Taper Plate Welds 
Safe Loading of Weld 


Fillet Weld Road Side Truss Railway Side Truss 


Size, (In.) Lb. per Linear In. Lb. per Linear In 
1520 1250 
5/16 1900 1570 
3/s 2280 1880 
l/, 3040 2510 


At the end of member LoL, where it merges into joint 
L, the rolled angle sections are discontinued, and their 
load transferred to taper plates. (See Fig. 5.) The 
loading on fillet welds used on the angles opposite these 
taper plates results from complete transfer of the load 
in the angles, and gives rise to pronounced fatigue effects. 
The loadings were set down as shown in Table 3. 


Table 3—Side Fillet Weld Loads at Ly 
Safe Loading of Weld 


Fillet Weld Road Side Truss, Railway Side Truss, 


Size, In Lb. per Linear In. Lb. per Linear In. 
5/16 1550 1250 
, 1860 1770 
2660 2020 


Make-Ups of Members 


The make-ups of the various members are shown in 
Fig. 9 for a railway side truss of 157 ft. 6 in. span. No 
member could be said to have a conventional cross sec- 
tion, 

End post and top chord members could be designed 
as closed sections, even though the bridge is not far from 
the sea, because the whole internal space would be reput- 
edly sealed (and there would therefore be extremely little 
if any change of air inside the members), and also because 
no metal would be thinner than */,;in. The use of a 15-in. 
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U;Lo Lies to 


Fig. 11—Hip Joint, Railway Truss, Tower End. 
the Right 


I-beam and a 15-in. channel at bottom and top, respec 
tively, of these members, with heavy plates on the sides, 
was regarded as being very suitable for welding, because 
the rolled sections would form a stiff welding ‘‘table’’ for 
attachment of the plates. Experience has shown that all 
that was hoped for in regard to ease of welding and free 
dom from distortion has been realized. Efficiency of 
cross section was also achieved by the omission of all tie 
plates and lacing, with their welds, and by virtue of the 
relatively large radius of gyration accompanying the 
closed sections. This is illustrated in Table 4 by the 
tabulation of maximum values of //r and minimum col- 
umn working stresses. * 


Table 4—Least Favorable Column Conditions in Top Chords 
and End Posts 


Minimum Column 


Member Maximum //r Working Stress, Psi 
Railway end posts 87.2 11,070 
Roadway end posts 83.6 11,310 
Railway top chords 53.3 13,740 
Roadway top chords 49.4 14,040 


These high allowable working stresses (compared with 
15,000 psi., the maximum possible) were attained without 
using unduly wide members subject to high secondary 
stress. The wide range of cross-sectional areas used 1s 


set out in Table 5. 


Table 5—Maximum and Minimum Top Chord and End Post 
Cross Sections 
Area, 


Member Make-Up Sq. In 
Railway end post, 15in. x 4in. x 36.37 lb. channel 10.70 
tower end, 157 ft.6 15in. x 6in. x 45 lb. I-beam 13.2 

in. span 2-pls. 14 in. x 1'/, in 5. OO 
2-pls. 12 in. x 1 in 24.00 

2-pls. 10 in. x */,4 in 15.00 

Roadway top chord, 15in. x 4 in. x 36.37 Ib. channel 10.70 
135 ft. O in. span 15 in. x 6 in 45 Ib. I-beam 13.24 
2-pls. 14 in. x #/s, in LO. 5 


Lower chord members consisted in all cases of side 
plates and two rolled angles with associated butt-welded 
tie plates, as shown in Fig. 9. Though some care had to 
be taken to prevent the cross section from warping from 
its true form, the general section, as anticipated, re- 
mained free from distortion in all cases; when it was laid 


* Column working stresses for chords were calculated a 
Allowable column stress = 8.03 — 0.0357 1/r ton 
= 18,000 — 80 //r psi 
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Fig. 12—-157 Ft. 6 In. Trusses During Erection 


out and welded as a continuous bottom chord stretching 
from end to end of the truss, the whole was so true that 
errors shown by theodolite were negligible. Advantages 
leading to the adoption of this type of member were 
extreme openness of the cross section for butt welding of 
main splices, a minimum of welding and components, a 
minimum of interference with uniform stress conditions 
by tie plates, a maximum of useful metal (mainly concen- 
trated under main gusset plates at truss joints), and a 
wide possible variation of sectional area with approxi- 
mately constant overall sizes. The last advantage is 
illustrated by the details shown in Table 6. 


Table 6—Maximum and Minimum Bottom Chord Cross 


Sections 
Area, 
Member Make-Up Sq. In 
Railway truss, center 2-angles 6in. x Gin. x #/,in. 16.88 

panel, 157 ft.6in. span 2-pls. 14 1n. x 1'/, in. 35.00 
2-pls. 8 in. x */s in. 6.00 
07.88 
Roadway truss, end pan- 2-angles 5in. x 3in. x 3/gin. 5.72 

- . . . 
els, 135 ft. O in. span 2-pls. 14 in. x '/» in. 14.00 
19.72 


Web members generally each consisted of two I- 
beams tie plated together so that their webs were parallel 
and a clear 15in. apart. Welding for such a cross section 
was very easy, being confined merely to attachment of 
the tie plates (concerning which some discussion will fol- 
low later in this paper). Since each I-beam in any web 
member was centered exactly in the plane of the welds 
transferring its load at truss joints, all this load was auto- 
matically centered axially on the I-beam without the 
necessity for end tie plates, as usually found in truss work. 
Such end tie plates can never be 100% efficient so that 
there was some advantage in being able to remove the 
necessity for them. The use of double I-beams resulted 
in members whose least radius of gyration was always 
the major radius of gyration for a single I-beam of the 


Table 7—Column Conditions for Truss Verticals of 157 Ft. 
In. Truss 
Railway Side Truss Roadway Side Truss 
Allowable Column Allowable Column 
Member l/r Working Stress, Psi. 1/r Working Stress, Psi 


size used. Ratios of //r were thus low in all web men 
bers taking compression, and efficient members 
resulted. This is illustrated in Table 7. 

Some idea of the variation in cross section of web n 
bers is given in Table 8. 


TY 
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Table 8—Maximum and Minimum Web Member Cross Sec. 
tions 157 Ft. 6 In. Trusses 


Ar 

Member Make-Up Sq 

Railway truss, 2 I-beams 16 in. x 6in. x 50 lb. 29 
Railway and roadway 
trusses, minimum 
section, in several 

members 2 I-beams 9 in. x 4 in. x 21 Ib. 12 


Tension Splices in Lower Chords 


With the lower chord section open for flush-ground 
butt welds, there was no reason why splices in this mem 
ber should not be made wherever required to suit lengths 
of material and handling of unit lengths of chord. For 
this reason some splices were made right through the 
cross section of the chord at one point. Such a splice was 
made at the center of the center panel L;L, of the 
ft. 6 in. railway side truss. (Figure 3 shows a similar 
splice at Le.) The components of the chord at this point 
are thick, and presented no difficulty in aligning opposite 
halves of the splice, so a working stress of 15,680 psi. was 
used in the flush-ground double V butt welds. Area was 
added to the chord near the splice by the addition of 
tapered | in. x */s-in. flats on edge, and some illustrative 
figures for these are set out in Table 9. 


Table 9—Central Splice of L; Ly, 157 Ft. 6 In. Railway Truss 


Area of chord, as previously tabulated, carrying 


17,920 psi. tension = 57.88 sq. in 

Area of 22 flats on edge 1 in. x 4/ in. = §.25 sq. in 

Area of metal at splice = 66.13 sq. in 
Average stress at splice neglecting central tie plate = 15,680 psi 


The flats on edge are evenly distributed round the 
metal spliced, so each takes the same load, and the calcu 
lated stress of 15,680 psi. on the center of the splice may 
therefore be regarded as close to the true value. Stresses 
in the fillet welds joining the flats to the main section are 
very low, being nominally only 340 Ib. per linear inch 
on the '/,-in. fillets. 


Floor Systems 


The deck of the flanking spans, for both railway and 
roadway sections, is of reinforced concrete slabs sup 
ported on I-beam stringers. (See Fig. 2.) For the lit 
span, timber decking is used in lieu of concrete for light 
ness. 

Calculations showed that a continuous concrete deck 
of the full length of the flanking spans would not intro 
duce excessive secondary stresses in floorbeams or truss 
verticals, provided the deck was cast in a manner prac 
tically eliminating such secondary stresses as far as the 
were due to dead load. 


The deck was accordingly cast 
U.L, in sections to achieve this necessary result. 

040 99.4 10,040 

" Owing to the relative deflections of floorbeams when 
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supporting heavily loaded stringers it was not thought 
‘th, while to make stringers continuous across floor- 


wort! 
beams. The type of stringer to floorbeam connection 
devised to give a flexible connection at this point utilizes 
an end stiffener in direct bearing on a shelf angle. 


Floorbeams are welded plate girders of conventional 
design, having a span ‘depth ratio of 8.0. 


Bracing Systems 


Upper and lower bracing systems, together with the 
portal bracing, were of conventional type. Owing to the 
width of the bridge in relation to the panel length, A- 
bracing was used; and the fact that this type of bracing 
is accompanied by low secondary stresses was regarded 
as useful in relation to the general rigidity of a welded 
bridge. 

At the portal frames, internal diaphragms within the 
chords at the hip joint enabled a very efficient portal-to- 
truss connection to be made. (See Fig. 7.) 

Braking struts are used under railway stringers and 
frame into a sub-system of the general lower bracing sys- 
tem. 

In the case of the lift span, diagonal braces radiate 
from near the centers of the lower flanges of floorbeams, 
to the approximate third points of the upper flanges, thus 
staying the latter against buckling, by direct connection 
to the bottom bracing system. 


Tie-Plated Column Members of Trusses 


The only column members of the trusses which have 
not solid webs for all possible shears are the main verti- 
cals and diagonals; these are made up, in each instance, 
of two I-beams with webs parallel and fairly well sepa- 
rated. The radius of gyration calculated for bending 
perpendicular to the webs of the I-beams is somewhat 
greater than that for bending parallel to the webs. With 
this as one of the governing conditions, a decision had to 
be made between lacing and tie plates to hold the I-beams 
together. 

Factors governing the use of tie plates were held to be: 


(a) Ease of welding and general fabrication. 

(b>) Greater lateral flexibility of the main members, 
resulting in slightly lower secondary stresses in 
the bridge as a whole (as discussed later). 

(c) Lower secondary stress within the member (1.e., 
lower secondary stresses, due to interaction of 
tie plates and main components of members 
only in a tie-plated make-up, than due to inter- 
action of lacing, end die plates, and main com- 
ponents of members in a laced make-up). 


i. 


Fig. 13—Elevation Showing Bearing Arrangements of 157 Ft. 
6 In. Spans and Towers 
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Fig. 14—Cross Sections Showing Method of Welding Floor 
Beams to Truss Verticals to Reduce Secondary Stresses 


As against these, tie plates involve large local bending 
stresses in the main components of members, whenever 
the shear force on the member is not low 

Tie plates were actually adopted, leaving the question 
of suitable column working stresses somewhat doubtful. 
In the absence of any specific information, the author 
determined on the following working stresses 


(a) For primary failure as a long column, 

fs = 8.03 — 0.0357 1/r tons per sq. in. (18,000 
— SO //r lb. per sq. in. 

(6) For secondary failure due to the simultaneous 
action of direct column loads, and local bend 
ing due to tie plate action under a column shear 
to 2'/.©;,, of the column load, 

f, = 9.37 — 0.0447 l/r tons per sq. in. (21,000 
— 100 //r lb. per sq.{n.), 
this stress to be checked for the oblique axis 
readily determined from calculation based on 
properties for the xx and yy axes) about which 
failure due to combined bending and direct 
stress is most likely. 

(c) For local bending due to tie plate action alone, 
with 2'/.% of the direct column load taken in 
shear by tie plate action, 

f, not more than 0.35 f,. 
(d) For bending stress in the tie plates, under 2'/2°( 
shear as referred to above, 
fi = 8.03 — 0.0937 d/t tons per sq. in. 
(18,000 — 210 d/t Ib. per sq. in.). 
where d = distance between center of gravity lines 
of sections joined. 
t = thickness of tie plate. 

These results served to secure economical use of column 
material for direct stress, at the same time as they indi 
rectly served to limit spacings of tie plates to values pro 
ducing only moderate column bending stresses under 
2'/,°), shear. 


I 


Secondary Stresses 


The general rigidity of welded joints tends to give rise 
to secondary stresses greater than would occur with 
riveted joints. 

Secondary stresses in a structure of the type under dis 
cussion are mainly of moment in the following: 

(a) Trusses as a whole. 

(6) Cross girders with verticals and sway bracing. 

(c) Wind bracing and lateral bracing generally. 

(d) Interrelation of truss and floor systems. 


No unusual features were apparent in regard to the 
trusses as a whole, except that a convenient detail had to 
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be devised for linking the lift span tower to one end of 
each flanking span truss. The detail adopted has the 
advantage of being simple from the point of view of 
fabrication, and of a form not involving excessive secon- 
dary stress. Figure 13 shows that, in this detail, the 
bottom ends of the front tower legs—each carrying ap- 
proximately one-quarter of the dead load of the lift span, 
and an equal loading from the counterweights—rest 
directly on the substructure. The end of the flanking 
span truss is centered 2 ft. 6 in. away on a pin-jointed 
bearing. Secondary stresses in the truss near its bearing 
are thus kept low, by keeping the truss separate from the 
bottom of the stiff tower leg; and secondary stresses in 
the bottom of the tower leg, as caused by deflection in the 
truss, are kept as low as possible by leaving this tower leg 
free to deflect from the vertical as a simple cantilever to 
the level of the top of the truss. 

Secondary stresses in the lower chords under the hip 
verticals were kept low by using low working stresses in 
the hip verticals. 

The problem of easing secondary stresses under floor- 
beam deflections was accentuated by the relative width 
of the bridge as compared with the depths of trusses, and 
the relative shallowness of the floorbeams. Two pallia- 
tives were therefore included in the solution, viz., the 
adoption of laterally flexible truss verticals (utilizing tie 
plates in lieu of lacing) and fabrication of the work in a 
way to give no end fixing moments in floorbeams, while 
the trusses are fully loaded. The details of fabrication 
therefore required truss verticals to be welded to floor- 
beams with an outward cant, as illustrated in Fig. 14. 
Trusses were therefore actually welded to floorbeams 
while lying out of a vertical plane, then drawn in about 
1'/g1n. at the top in pairs while being welded to the sway 
bracing, and then finally the portal frames were welded 
into position. Under full floorbeam loads, this solution 
does not provide full compensation; but if one floorbeam 
is fully loaded, others will be only partly loaded, so that 
the compromise is actually a very fair one. 

Wind bracing and lateral bracing generally being of the 
K type, secondary stresses due to changes of length in 
the main truss chords are very low. 

In bridges carrying rigid decks without expansion joints, 
secondary stresses occur in the form of lateral bending of 
floorbeams (and, in the present instance, of truss verticals 
also). This aspect has already been referred to in con- 
nection with discussion of the floor system, and the pro- 
nouncement made that no excessive secondary stresses 
were expected if the deck concrete were cast so as to elimi- 
nate dead load from the loads causing secondary stress. 
The truth of this pronouncement may be generally gaged 
from the following considerations. 

(a) The deck, by being elevated some 6 ft. above the 
lower chord, lies at a level where 17,920 psi. in the lower 
chord would be equivalent in effect to only 11,200 psi. 
applied as an extending stress in steel at deck level. 

(b) Dead load stresses in the case of the roadside truss 
amount to approximately 62° of the total chord stresses, 
and in the case of the railside truss, to approximately 
42%. 

(c) The end floorbeams do not frame into any truss 
members and are therefore relatively free to move under 
longitudinal deck movements. 
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(d) The hip vertical in all cases is designed for a w 
ing stress not in excess of 8960 psi., and has therefor, 
ample margin to accommodate bending stresses int; 
duced by longitudinal deck movements transmitted 
floorbeams. 

(e) Some flexibility exists between the points wher 
stringers frame into floorbeams, and where the floorbeams 
frame into truss members. 


la 


Towers for Lift Span 


The towers for the lift span are subjected to three main 
forms of primary loading, viz., vertical loads comprising 
dead loads of lift span and counterweights (with a certain 
amount of impact during operation), vertical loads com 
prising dead loads of towers, wheels, etc., and horizontal 
loads due to wind. No special efforts were therefore 
made to secure refinements of fabrication to reduce fa- 
tigue effects. 

Front tower legs are of closed cross section, including 
as main metal two parallel I-beams, with two paralle] 
plates on their flanges, while bracing members are in all 
cases two parallel tie-plated channels. Maximum 
minimum make-ups are set out in Table 10. 


and 


Table 10—Maximum and Minimum Make-Ups of Tower 


embers 
Art a 
Member Make-Up sq. it 
Front leg below 2 I-beams 18 in. x 6 in. x 55 Ib 32 

portal 2 pls. 18 in. x 1'/, in, 15.0) 
Front leg above 2 I-beams 18 in. x 6 in. x 55 Ib. 32. 3t 
portal 2 pls. 18 in. x 4/sin. ¢ 13.5 
45.8 
Rear leg 2 channels 10 in. x 3'/2 in. x 24.46 Ib 14.38 
2 channels 6 in. x 3 in. x 12.41 lb. 7.30 


Bracing 


The front legs being subjected to considerable torsion, 
due to eccentrically located forces taken by the guides 
for the lift span, the solid webbed make-up is very etf- 
ficient. For all possible positions of the lift span, hori- 
zontal forces thrown by it into the tower legs are thus 
resisted directly by a tower member strong enough to 
resist shear, torsion and bending moments. 

Tie plates on the tie-plated bracing members were de 
signed and spaced so as to produce working stresses not 
greater than those already given in the section of this 
paper dealing with tie-plated columns. 
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Jigs for Flame Cutting 
Curved Surfaces 


By C. N. Holwill* and A. N. Kuglert 


N INTERESTING adaptation of oxyacetylene 
machine flame cutting on cylindrical surfaces is 
shown in the fabrication of sugar crystallizers for 

the Olaa Sugar Plantation at Olaa, Hawaii. Several 
ingenious jigs and control devices were designed to 
facilitate rapid, accurate machine cutting of holes and 
slots in 3-in. and 16-1in. pipe, after manual torch cutting 
had proved unsatisfactory. 

Seven crystallizers were made, each consisting of a 
main column of 16-in. pipe, 19 ft. long, into which 148 
holes were cut to receive branch pipes. The branch 
pipes were 7'/e ft. long, 3 in. diameter, and into each 
pipe were cut two wide slots measuring 13!/2 by 3'/4 in. 

The first of the seven central columns had been per- 
forated with a hand torch, requiring a day and a half to 
cut the 148 3!/o-in. holes. Because the finished cuts were 
rough, requiring considerable grinding before the branch 
pipes could be fitted in, it was deemed worth while to 
devise a special setup for machine gas cutting of the 
remaining six pipes. Accordingly a portable running 
table for a circle-cutting radiagraph machine was cut 
from */,¢-in. plate and mounted on a cradle to fit the 16- 
in. pipe. Two chains with springs running beneath the 
pipe held the table securely. An elliptical cut in the 
center of the plate permitted the cutting of two holes at 
each position of the jig. 

With this jig and a radiagraph the remaining shafts 
were cut in 5 to 5'/» hr. each, saving not only 6'/, hr. 
cutting time but also reducing oxygen consumption by 
half, as compared to the hand-cutting operation. Sub- 
sequent grinding was, of course, unnecessary. Oxygen 
consumption was 200 to 212 cu. ft. for each set of 148 
holes, as compared to 400 cu. ft. when using the hand 
torch. 

Even more ingenious were the jig and auxiliary devices 
constructed for cutting the slots in the smaller diameter 
pipe. As these slots were 3'/, in. wide, extending more 


* Manager, Hilo Branch, Hawaiian Gas Products, Ltd. 
t Applied Eng. Dept., Air Reduction Sales Co., New York, N. Y. 


Fig. 3 
vo slots were accurately cut in each of 518 branch pipes. Note 
tixed rod at left of radiagraph, for automatic stopping at end of cut. 
At right is the jig for positioning and rotating the pipe. 


= 


Fig. 2 
A total of 148 holes were cut in each pipe in 5 to 5'/, hr., saving 
time and oxygen as compared with the first hand-cut holes. Flanges 
were also flame cut and double beveled on inside diameter for 


welding. 


than one-quarter of the way around the pipe circum 
ference, the two end cuts were made by rotating the pipe 
beneath the torch. The side cuts, 13'/, in. long, were 
made with the radiagraph traveling on a track parallel to 
the pipe axis. As a study of the photographs shows, this 
jig was so made as to locate and cut the slots in exactly 


Fig. 4—Details of Jig 

Disk has four stops for accurate positioning of side cuts of both 
slots. Crossbar on collar controls longitudinal position of slots, 
centering them at midsection of pipe. 


For cutting hundreds of holes in ampea to ihe 
tallizers in H tting two holes at each 
i 16-in. pipe, permits cutting two ho 
pe 
we 
4 
My 


Fig. 5—-Pipe Locked in Position for Slot Cutting 


Hand lever on collar is also used to rotate the pipe slowly for 
cutting ends of slots. 


the same position on each of the 518 pipes, without need 
for marking or scribing the pipes. A sleeve fitted and 
clamped to one end of the pipe governed its rotation by 
means of an adjustable arm which locked into various 
positions on a matched disk. 

Starting at one corner the radiagraph cut one side of 
the slot, until stopped automatically by a fixed rod which 
threw a switch on the machine, disconnecting the main 
power supply. The operator then slowly rotated the 
pipe by means of the hand lever, to cut the slot end, and 
reversed the machine for the second side cut. At the 
end of this cut another fixed stop-bar threw the switch, 


High-Pressure Piping 


By H. J. Irrgang, Jr. 


N discussing the subject of high-pressure welding, an 
art which has more self-appointed experts, including 
myself, than probably any other mechanical art, 

and is, therefore, subject to wide differences of opinion, 
it is well to bear one important fundamental in mind as 
we go into the various phases of this art; namely, the 
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Fig. 6—Making the First Side Cut on 3-In. Extra Heavy Pipe 


Both stopping devices are visible here. These, together with 


at end of pipe, eliminate necessity for scribing pipe to locate cuttiy 


positions. 


and by manual rotation the slot cutting was completed. 
One purpose of the electrical stopping devices was to 
prevent wearing of the radiagraph drive wheel, such as 
would occur with mechanical stops. Four notches on the 
guide disk located the longitudinal cuts for two opposite 
slots. 

While considerable time was spent in constructing the 
jig, this was more than justified in the speed and accuracy 
with which the cutting was done. A total of 1036 slots 
were cut at the midpoints of the branch pipes, which were 
then passed through opposite pairs of holes in the main 
columns and welded into place. 


human element. After the human element comes the 
next important step, establishing the proper procedure 
and welding technique, and seeing that it is followed. 

It has been established that, if certain results are ob- 
tained by following a certain procedure, we are reason- 
ably sure of attaining the same results every time this 
procedure is followed. With this in mind, I shall try to 
take you through the various stages which we follow in 
making a high-pressure weld. This procedure would be 
the same if we were using it on Grade A, Grade B, Carbon 
Moly or any of the carbon steel alloys used in general 
piping systems today; the only exception would be the 
preheat or stress-relieving temperatures. 

The one problem we are faced with at the present time 
is just how much chipping is necessary in order to produce 
a sound weld. 

With the proper training of the operator and proper 
technique, I believe that chipping can be reduced to a 
minimum, which under the present-day conditions is 
vitally important. 

Figure | illustrates a connection which is 8*/, O.D. 
x 7/s in. thick, Grade B tube to be used on 900-Ib. boiler 
feed discharge piping for one of our large power-produc- 
ing companies here in the East. It is set up in such a way 
that all joints may be welded simultaneously. 

You will notice that the preheat is applied by the use 
of the resistance method which is automatically con- 
trolled. 

On this particular piece the temperature of the preheat 
is held between 400 to 450° F. and is held at the temper- 
ature from the time the weld is started until it is com- 
pleted, and if there is an interruption in the welding the 
preheat would be held unless at least one-half of the 
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weld is deposited. You will also notice that with this 

set up as it is shown it would be almost impossible to use 

a positioner or any other method of making it possible to 

weld in a down-hand position. 

Figure 2 is a picture of one particular joint of the 
assembly which we saw in Fig. 1. Our first impression is 
that this weld looks all right, but now let’s pick it apart. 

First you will note this weld has a decided convex 
contour. If we look at the corners of the groove, we can 
plainly see the slag and dirt in the corners and folds of 
the metal, which we shall all agree, should be removed 
before the next succeeding pass is laid down. Usually 
we would say let’s clean it out, but how? We certainly 
cannot brush it out with a wire brush because the brush 
will not reach all the way to the bottom of the corners, 
and if we chip out the corners we only aggravate the 
condition for the next pass by making it practically im- 
possible for the welder to maintain an even surface 
without depositing a string bead in the groove on each 

side. 

Figure 3 is a cross-section cut which is a simulation of 
the shape of that weld showing the convex contour which 
gives us a better idea of just what we were looking at. 
Notice what would happen if we were to chip-out the 
corners and how the uneven surface would hamper the 
welder. So in order to play safe and give the welder a 
fresh start, the chipper would have to cut off the top of 
the weld and thereby sacrifice a good percentage of our 
deposition. 

Figures 4 and 5 show another type of welding that 
looks decidedly different. You will notice that the 
metal has an entirely different, cleaner look, no slag or 
dirt at the sides and a much more even surface. The 
reason for this is that instead of a convex contour it is 
concave. With this shape of this surface the weld can be 
easily cleaned with an ordinary power-driven wire brush. 

If a weld is cleaned as shown in Fig. 6 there is no 
reason for the use of a chipper at all, except on the start 
of the weld at the bottom where there is a chance of hav- 
ing a small amount of unfused metal. 

The condition shown in Fig. 7 should only exist at the 
one point and that is at the start of the weld, and the 
welder should be able to correct himself immediately 
after he is started on the pass as is shown in Fig. 8. 

There is nothing mysterious or difficult about this 
technique in welding (see Fig. 9). The only thing the 
welder has to do is to wash the sides of the groove. By 
that I mean that, instead of hesitating and concentrating 
his penetration in the center of the groove, as they 
ordinarily do, he hesitates and concentrates at the sides. 
Therefore his deposition in the center is lower and he does 
not need the amount of heat concentration in the center 
to anneal the preceding pass. 

Figure 10 shows the finished weld made in position, 
and I think beyond criticism in so far as soundness and 


Fig. 10 


appearance are concerned, it is as safe as is humanly 
possible to make it. Regardless of show much chipping 
you would do you could not make it any better, and | 
can assure you that the total chipping time would not 
consummate one-half hour total. 

Figure 11 is a picture of the finished section com- 
pletely welded and stress relieved in the same position 
it was started in. 

Figure 12 is a picture of the welding department of the 
shop. Notice how the work is set up in such a way that 
all welds are accessible to the welder without turning and 
if we did turn the work, how it would tie up the rest of 
the shop and increase the demand of the crane. 

Figure 13 is a picture of a portion of the main shop 
showing the general layout for bending, vanstoning, 
layout, setting up and welding. We are equipped to 
handle pipe up to 30 in. and have welded some of the 
highest pressure piping systems in operation today. 
The management of this plant is consistently striving for 


safety, accuracy of fit and satisfaction to the customer at 
all times. 
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Nitric acid causes bad 
The speci- 

sed at a temperature of 
s of concentrated 

id and 3 parts of 


The etching process should be 
(muriatic) acid and water 


ydrochloric 
The solution should be u 
approximately 160°F. Another reagent uses 2 part 


sulphuric acid 
water, by volume. 


in a boiling solution of the acid but the work 


o be etched with a glass stirring rod. 


, 1 part of concentrated hydrochloric ac 
This solution should be used warm. 


The solution should be used at room temperature and brushed on 
Always pour the acid into the water. 


Iodine and Potassium Iodide.—One part of powdered iodine (solid form), 


two parts of powdered potassium iodide and ten parts of water, all by 


weight. 
Nitric Acid.—One part of nitric acid and three parts of water by volume. 


(Caution: 


continued for a sufficient period of time to reveal all lack of soundness that 
Chromium-Nickel Alloys.—H 


stains and severe burns.) The solution may be used at room temperature 
might exist at the cross-sectional surfaces. 


the surface to be etched until there is a clear definition or outline of the 
and applied to the surface t 


weld. 
Etching Reagents for Non-Ferrous Metals and Alloys 


should be done in a well ventilated room. 


mens may also be placed 


equal parts by volume. 
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—A 25 to 50% solution of nitric acid. 


solution should be used cold but it will heat up as used. 


should afterward be dipped in a one 


Copper and Copper Alloys. 
drochloric acid and water. 
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The specimen should be immersed in the 
, washed in warm water and then dipped in 


din hot water and then immersed in the solution 


until there is a clear definition of the structure of the weld. 


does not etch readily a 


The solution should be used warm. 


small amount of cupric chloride ma 


qual parts by volume of w 
The solution should be used at room temperature. 


Aluminum and Aluminum Alloys.—Ten parts of hydrofluor 
—Concentrated nitric acid. 


parts of hydrochloric acid and 90 parts of water. 


Inconel.—Aqua regia. 
men should be first warme 


Monel.—t 


Nickel. 
in the solution at room temperature until there is a clear definition of the 


be immersed for 5 to 10 seconds or for a sufficient period to produce a clear 
structure of the weld. 


definition of the structure of the weld. 


used at room temperature. 
solution for 15 to 20 seconds 


concentrated nitric acid. 


solution. 
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Welders Training. Training Welding Operators. Ry. Mech 
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“Welds Cracking. Weld Hardening and Steel Composition, A 
Edson. Metals & Alloys, vol. 15, no. 6 (June 1942), pp. 966-971. 


Fabricated Stainless 
Steel Tubing 


By H. S. Card* 


HOICE of alloy steels for the coolant circulating 
system of a recently developed liquid-cooled air- 
craft engine recognized the dual advantage of 
high strength and high resistance to corrosion in this 
application. A study of the preliminary designs indicated 
that it would be most economical to make the component 
parts of the system from welded 18-8 tubing. This tube 
is made by a forming and welding process which starts 
with coiled 18-S strip of the desired wall thickness and 
converts it to the tube form in a continuous mill opera- 
tion. 

Reference to Fig. 1, which illustrates five typical parts 
of the assembly, shows that the tubing undergoes a con 
siderable variety of fabrication. Forming operations 
include bending, tapering, expanding and flaring. Also, 
welding is used to join tube bends and to join bolting 
flanges to outlets and inlets. Therefore, it was necessary 
to examine the welding and mechanical working proper- 
ties of the material, as well as the metallurgical effects 
of these fabricating operations. Consultation with a 
welded tube manufacturer resulted in several advanta 
geous minor changes in the first design and the adoption 
of tubing specifications favorable to economical and 
safe construction. 

This open-minded approach to questions of design and 
fabrication, taking advantage of the knowledge and ex 
perience of suppliers, is nearly always essential to satis 
factory production when the material is outside the 
range of commonplace shapes of low carbon steel. Dis 
appomtments and delays can easily result from neglect 
ing very simple rules, or from arbitrary choice of dimen 
sions which may be more convenient than vital. On the 
other hand, intricate parts like those illustrated can be 
made to meet very close tolerance requirements by con 
sulting the fabricator and ascertaining in advance what 
the maximum and minimum limits should be on the 
various items involved. 

For example, in several of the parts shown it is nec 
essary to join machined bolting flanges to formed pieces 
of tube. If these are finish machined to final size before 
welding it is extremely difficult to control the welding 
technique so that the whole part will fit into its place in 
the assembly without further machining. It is much 
easier to make the welding assembly with semi-finished 
flanges and do the machining thereafter. 

Engineers of Alloy Manufacturing Co., Pittsburgh, 
Pa., were consulted on this fabrication problem, as a 
preliminary to preparing final specifications for the tube 
fabrication. A study of the plans showed several items 
which involved one bend in one plane interlocked with 
another bend in another plane without any tangent 


* Formed Steel Tube Institute, New York, N. ¥ 
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Welds Galvanizing. Regalvanizing Welded Seams. Steel, vol 


110, no. 26 (June 29, 1942), pp. 64 and 65 


Welds, Photography Standardization of Photography of 
Welds, E. H. S. van Someren. Inst. Welding—Trans., vol. 5, no. |! 
(Jan. 1942), pp. 16-25 


Fig. 1—Parts Which Required Several Combinations of Fabri- 


cating Operations 


a 


Fig. 2A Group of Typical Component Parts of Engine Coolant 
System 


interval. As a forming and bending operation this is 
impossible unless done with a drop die. However, by 
forming the desired bends in different pieces of tube and 
welding the bent tubes together, the desired shapes wer 
produced with reasonable speed and cost, with the bends 
falling in the planes designated. This type of welding 
operation can usually be avoided by further redesign 
when volume production warrants it.) 

Each detail of the design was thus examined from the 
standpoint of the fabrication methods that were in 
volved, and parts were produced that might otherwis 
have been classed as impractical with 1S-S material and 
a wall thickness of 0.032 in. Some of the small outlets 
were bent at a °/,-1n. radius, which is considerably below 
general practice 

It is apparent that the limitations on the fabrication 
of welded stainless steel tubing are no more severe than 
on other types of tubing, and that scrap losses are greatly 
minimized by taking advantage of this fact. Also, the 
designer will come out best by consulting freely with 
material sources and production departments, prepared 
to compromise wherever possibl details wherein 
satisfactory production may be facilitated 
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AMERICAN WELDING SOCIETY 


ACTIVITIES = RELATED EVENTS 


THE PRESIDENT’S MESSAGE 


The American Standards Association 
has recently entered into contract with 
the federal government for the preparation 
of emergency war standards. The agen- 
cies cooperating with the A.S.A. are the 
OPA and the WPB—both new agencies 
built up for the administration of war 
production controls. Neither the War 
nor the Navy Departments are parties to 
the contract. 

So far as raw materials are concerned 
the WPB and the OPA are in a position to 
force the adoption of emergency standards 
for materials not entering directly into 
war products and to influence the specify- 
ing of materials from which war products 
are built. Beyond that this contract can 
exert little influence. 

War products include many units which 
have been developed and fabricated pri- 
marily for industrial use. The standardi- 
zation of such products has been carried 
on by industry and tke government has 
adopted parts of those standards. But 
frequently government engineers maintain 
that there are special requirements which 
prevent the acceptance of industrial prac- 
tice. Undoubtedly many of these claims 
are fully justified but in many cases a care- 
ful analysis would have resulted in the 
acceptance of the industrial standard. 

Military materiel is for the most part 
non-industrial in design and construction. 
The national military policy since World 
War I concentrated the design and produc- 
tion of war materiel in government plants 
and held production to negligible quanti- 
ties through limitation of appropriations. 
Under such conditions full standardiza- 
tion, of course, was not accomplished. It 
should be noted that the A.S.A. contract 
does not cover these special products 
which are not under the control of either 
of the agencies mentioned. 

It is government practice to specify the 
end product giving the producer freedom 
in the choice of methods of processing and 
of fabricating. This ideal has been de- 
parted from to a considerable extent in 
some specifications and the effect of the 
policy has been mitigated by giving bid- 
ders and contractors detail information of 
the methods of production used at govern- 
ment plants. But these and other condi- 
tions have resulted in the government 
bureaus utilizing only to a small extent 
the work of the national technical stand- 
ardization bodies. 

Standards are normally looked upon as 
a protection to the consumer and the 
general public. The Boiler Code may be 
cited as such a standard. Producers have 
recognized the value of standards in 
eliminating unfair competition of pro- 


ducers who are unable or unwilling to con- 
form to good production practice. At 
present with rapidly expanding production 
this is not a question. There are other 
phases of this problem which should be of 
concern to producers. 

Many contractors forced to subcontract 
portions of their work, have experienced 
difficulties in controlling quality of work 
in plants which have had no previous ex- 
perience on similar work. Standards and 
recommended practices would have been 
of the greatest assistance to such sub- 
contractors. 

The lack of standards leads to marked 
variations in practice among producers. 
Even though the government is the sole 
consumer standard practices cannot be 
maintained under inspection practices 
which are as at present widely decentral- 
ized and depend upon the intelligence and 
experience of the local inspector. In an 
industry expanding so rapidly from small 
beginnings divergencies in production and 
inspection practice are difficult to control. 

Many manufacturers seek changes of 
drawings and specifications to permit the 
utilization of more efficient methods of 
processing—especially those of recent 
development. If producers were united 
upon standards for these new methods of 
production they would find a greater will- 
ingness on the part of government officials 
to accept their recommendations. 

There are many industrial corporations 
possessing highly capable technical staffs 
which have carried the level of technical 
development beyond that reached by 
other units of industry. Especially at 
present these more fortunate organizations 
recognize their duty to assist less experi- 
enced producers. But such help cannot 
be given until requested, and often does 
not come until much economical waste has 
been incurred. An effective method of 
rendering technical assistance is the prepa- 
ration of standards and recommended 
practices. 

This country has not and will not 
develop super leaders who can direct the 
industrial war effort without the complete 
cooperation of all industry. The aims and 
policies of the government are known. 
The execution of these policies may be 
accelerated by intelligent decentralized 
effort. Standardization is one of the 
fields in which work originated and 
planned by technical bodies set up by 
industry can be of great value in the war 
program. Government cooperation is 
essential to the success of the work. The 
initiative in organizing the work should be 
taken by industry as it far more fully 
appreciates and understands the problem. 
The fact that the government is the con- 
sumer should not delay the undertaking. 
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The whole nation is interested in main- 
taining the quality of munitions and in 
reducing the cost of production to a mini- 
mum. 

G. F. Jenxs 


A COMMUNICATION 


The Society takes great pleasure in re- 
producing copy of a letter by one of our 
members, Mr. E. M. T. Ryder, to Pro- 
fessor C. F. Scott of Yale. 


July 22, 1942 
Re: Consider the Past, Keep Looking Ahead 


Prof. C. F. Scott, 

Sterling Tower, Yale Station, 
New Haven, Conn. 

Dear Prof. Scott: 

Your letter of the 14th is at hand with 
its urge to the ‘‘old grad” to share with 
the undergraduate ‘‘points of view gained 
from ... experience,’’ and let me add, to 
do so without preaching. 

The world of industry today has more 
specialists than ever before and there is 
the same pressure as in 1896 that while an 
education should be based on fundamentals 
it should also carry some knowledge of 
important specialties. 

An outstanding example of this has be- 
come increasingly obvious and seems now 
to occupy almost the entire horizon of the 
war effort. I refer to the welding of metals 
by modern methods, a process that was 
not even dreamed of when I was an under- 
graduate. 

Two days ago the second edition of the 
handbook of the AMERICAN WELDING 


SoctrTy came to my desk. Sixteen hun- Wi 

dred pages cram packed with information 

covering fundamentals, processes and ap she 

plications in forty-four chapters in which 

hundreds of experts have cooperated, r ap] 

sulting in a compendium which we may for 

call worth its weight in gold but which 

may even contain the key to liberty. ruj 
Today the morning papers show the 

photograph of the last riveted tank built we 

in America under British designs for de- Tk 

livery to them. It is to be succeeded by 

American designed welded tanks which Yc 


can be built in far less time and will b 
far more efficient in service. On the West 
Coast a 10,000-ton welded cargo ship has 
been built in forty-five days, a speed un- 
dreamed of even two years ago. The air A 
plane is absolutely dependent on welding 2 
for its wings. 
Let me quote from Chapter 1 of the 
Welding Handbook, ‘‘welding involves more 
sciences and variables than any other in 
dustrial process Physics, chemustry Sub 
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Anaconda 997 Low-Fuming Rod repairs this fractured press gear 


for punching artillery shell discs .. . has vital press back working 


inside two weeks .. . saves several months delay for replacement. 


When this large gear on a press punching out 
shell discs cracked and groaned to a stop, it was 
apparent that a new gear could not be obtained 
for several months. But production was inter- 
rupted for only two weeks—thanks to repair 
welding with Anaconda 997 Low-Fuming Rod. 
The Hebeler Welding Company of Buffalo, New 
York, well-known specialists, did the job using 


125 pounds of rod and 900 feet of air and gas. 
Chipping and welding required but 55 man hours. 

This is but one of countless instances where 
Anaconda Welding Rods including Anaconda 
997* and Tobin Bronze* have saved invaluable 
production time in war essential industries. Con- 
sider their use before scrapping any important 


machinery that seems beyond salvage. wo 


‘ *The trade-marks “Anaconda” and “Tobin Bronze” are registered in the U. S. Pat. Off. 


THE AMERICAN BRASS COMPANY—General Offices: Waterbury, Connecticut 
Subsidiary of Anaconda Copper Mining Company + 1n Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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and metallurgy heat, mechanics, elas 
ticity, plasticity, electricity and magnet 
ism . the electric arc optics, includ 
ing polarized light, X-rays, X-ray de 
fraction, crystal theory and the constitu 
tion of matter.” 

The precaution is given that in the effort 
to understand this problem we should re 
member that Lord Kelvin once said in 
substance if not in words that “‘mathe 
matics is of no earthly use till it has been 
turned into arithmetic,’’ meaning, I take 
it, the tie between theory and practice 

Perhaps we can condense the idea in this 
letter to a motto, “‘consider the past but 
keep looking ahead.” 

No undergraduate need doubt that this 
caution applies not merely to welding or 
industry or science but equally to every 
field of human endeavor and speculation 

We cannot measure the problems ahead 
of us but we do know that we must put 
into the fight every bit of strength, knowl 
edge and imagination that we possess. 

Yours very truly, 
E. M. T. Ryper 

P.S. Since you so insistently demand a 
“‘poem”’ here is one for your private edi- 
fication or irritation as the case may be. 

HOW FIRM A FOUNDATION 
or Poetry vs. Noise 

firm a foundation” 

We sang through the hall, 

Thinking sure of our thesis 

If thinking at all. 


It was aimed at the future, 
The past we forgot, 
The present was vague 
Did it matter or not? 
But now, 
Have we any foundation? 
If any, 
It is pretty nearly upset 
However, 
Let’s get busy and prove not only 
That we have one but that it is 
The Best in the World. 
So along with our sweating 
Let's put up a song 
As we knock out the Axis, 
Help China along, 
Make wings for our Victory, 
Guns for our boys, 
Save rubber and do it 
With plenty of noise. 

E.M.T.R 


MARINE ENGINEERS AND NAVAL ARCHI- 
TECTS SOUGHT THROUGH LOWERED 
REQUIREMENTS 


To speed its shipbuilding program for 
war, the federal government needs addi- 
tional naval architects and marine engi- 
neers. The United States Civil Service 
Commission has modified requirements for 
these positions in order to meet demands 
from the Navy Department and the Mari- 
time Commission. 


Salaries for Naval ond Ma 
Engineers range from 
year. Most positions will be filled in t} 
$2600 and $3200 grades, and requirement 
for these, as well as for the $3800 positi 
have been lowered. There are no 
limits 


2600 to 


Applicants for all foregoing grades mys 
either have completed a 4-year course j; 
engineering or naval architecture 
recognized college, or had 4 years of « 
parable experience. In addition, for the 
$2600 naval architect positions, 1 year of 
professional naval architectural exper; 
ence, or of engineering experience inclu ling 
at least 6 months of naval architectural 
experience, is required. For the $2600 
marine engineering positions, 1 year of 
professional engineering experience in 
cluding at least 6 months of marine engi 
neering experience is necessary. Addj- 
tional appropriate experience is required 
for the higher positions. 


a 


No experience is required for Junior 
Engineers in Naval Architecture or Marine 
Engineering, $2000 a year. A degree in 
naval architecture or marine engineering 
may qualify, as will a degree in engineering 
or architecture combined with 10 semester 
hours in naval architecture or marine engi- 
neering, or the equivalent in War Training 
courses. 

Application blanks, obtainable at first 
and second-class post offices, must be filed 
with the Civil Service Commission, Wash 
ington, D. C. 


For ALCLAD Spot We.oinc__Use TRI-TROL 


The COMPLETE WELD-CONTROL and SEQUENCE PANEL, with 


Industry knows of the Heat Treatment of Steel, and how important 
the Cooling Process is. National just applied this idea to 
Aluminum Welding, and brought this treacherous metal under the 
Control of Tri-Trol dials. At the right, you observe how Tempered 
Heat is used to alter the extent of penetration, in 2 pieces of 


.016 Alclad sheet. 


Automatic HY-LO Current Flow 


Passes very high Weld Current for '/, cycle, 
followed by variable Tempered Heat for the 
balance of the Weld Interval. 


Prevents Cracks 
Prevents Indentation 


Makes Uniform Welds 
Makes a Ductile Joint 


Penetration is Regulated by the Dials 


Both these welds were made in succession. High Current was 
not changed. Weld time was 2 cycles. Top weld with 40% 
Penetration, used Tempered Heat 40% off High Heat. Lower 


weld, with 50% Penetration, used 25% reduction. 


NATIONAL TIME & SIGNAL CORPORATION 


600 E. MILWAUKEE AVENUE 


THE WELDING JOURNAL 


DETROIT, MICHIGAN 
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New Data on Spot Welding 


of Nickel, Monel and Inconel 


Result of a two year research program 
at the Welding Laboratory of the 


Rensselaer Polytechnic Institute 


Definite information on the spot welding of Nickel, Monel* 
and Inconel* was presented last October at the Annual Meet- 
ing, A.W.S., in Philadelphia. Reprints of this paper, by Wendell 
FE. Hesst and Albert Muller}, are now available. 


The results reported include data on: 


1. Recommended welding conditions for 
producing sound spot welds in Nickel, 
Monel and Inconel sheet. 


2. Strength of spot welds. 
3. Recommended electrodes, 


4. Control of energy input. 


5. Limit of permissible distortion, and 
method of measuring it. 


6. Load-distortion characteristic curve for 
single-spot lap-weld specimens. 


7. A fast, efficient method for evaluating 
quality of spot welds made in shop. 


For your copy of this paper 
please mail the coupon below 


+ Associate Professor of Metallurgical Engineering and 
Head of the Welding Laboratory, Rensselaer Polytechnic 
Institute, Troy, N. Y. 


t Research Fellow, Department of Metallurgical Engineer- 
ing, Rensselaer Polytechnic Institute, Troy, N. Y. 


Tue INTERNATIONAL Nicket Company, INc., 67 Wall Street, New York, N. Y. 


Gentleman: Please mail ......... copies of your new bulletin, 
“Spot Welding of Nickel, Monel and Inconel” to: 


***Monel”’ and 
other trade-marks 
which have an 
asterisk associate 
with them are . 


Company ... 


trade-marks of The 
International Nickel 
Company, Inc. 
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TRAINING MEN NEEDED IN WELDING 
JOBS 


St. Paul, Minnesota.—Responding to 
the urgent need for arc welders in the con- 
struction of ships, planes, tanks and gun 
carriages, the Twin City branch of the 
Ford Motor Company has set up a score 
of welding booths, with complete equip- 
ment, and has already trained 200 men. 
To augment its supply of welders, the 
Ford Motor plant here took applications 
for training from men who formerly 
worked on the assembly line, or who had 
other occupations less vital to America’s 
war effort than welding. The training 
program was planned and initiated by H. 
C. Dorsey, the plant superintendent. 

The training school, occupying a por- 
tion of the floor in one plant, is spotlessly 
clean. Beside each booth is one of the 
latest models of the portable arc-welding 
machines. 

On eight-hour shifts, the booths are oc- 
cupied by 20 men, who receive intensive 
training in flat welding. The school, ac- 
cording to Dorsey, is temporary, and as 
soon as a sufficient number of operators 
have been trained and are ready to go into 
production, the welding machines will be 
set up elsewhere in the Ford plant for ac- 
tual production. 

In the courses of study the Ford plant 
has arranged for evening meetings with 
the students and shop personnel. At 
these meetings, instructors, by means of 
slides and blackboard drawings, show the 


Photo, courtesy Lincoln Electric Co. 

Students Being Trained as Welders in 

the Unique Setup at the Twin City Plant of 
the Ford Motor Company 


methods of producing different welded 


joints and explain the problems involved 
in each. 


WELDING ELECTRODE CONSERVATION 


A new 14-page “fight waste’’ bulletin— 
‘‘Make 3 do the work of 4’’"—has just been 
issued by Air Reduction Sales Co., 60 
East 42nd St., New York, N. Y. The 
booklet, which consists of a series of shop 
posters, is designed to help arc-welding 
operators do more useful work with every 


electrode. Each poster—and there ar 
in all—illustrates a common wastefy! 
practice, then shows the correspon 
good practice and points out the ease and 
simplicity of doing the job the right 
Posters are bound securely into the b 
let—yet are perforated and can be easily 
detached and tacked on shop bulletin 
boards. 

Copies of this really helpful booklet 
may be had without obligation. Requ 
should be sent to the nearest Airco off 


or to the company’s home office in New 
York. 


Ok- 


SAFETY COUNCIL 


Ned H. Dearborn, of New York City, 
today was named executive vice-president 
and managing director of the National 
Safety Council. 

He succeeds W. H. Cameron, who is re- 
tiring after almost 30 years as managing 
director of the Council. 

Mr. Dearborn’s appointment was an- 
nounced by Col. John Stilwell, president 
of the Council, following a meeting of the 
executive committee. 

Since 1934, Mr. Dearborn has been dean 
of the division of general education of New 
York University, a post he now leaves 

In his new position he will actively 
direct the greatly expanded wartime pro- 
gram now being conducted by the Na- 
tional Safety Council asa result of a proc- 
lamation by President Roosevelt. 


IN THE RED DRUM 


EFFICIENT 
ECONOMICAL 
DEPENDABLE 


60 E. 42nd St. NATION 


Carbid 


AL 
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CARBIDE CORPORATION 


FOR WELDING and CUTTING 
Use National Carbide in the Red Drum 


New York, N. Y. 
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RESISTANCE WELDER MANUFACTURERS ASSOCIATION 


BULLETIN 
for Resistance Welding 


Contactors - 194° 


RORY 


TECHNICAL LITERATURE ON RESISTANCE WELDING— 


The Resistance Welder Manufacturers’ Association publishes from time to time technical 
articles or reprints on resistance welding subjects of general interest. The Association invites 
anyone interested in the development of resistance welding operations to write in for these 
bulletins. Complete information on request. 


RESISTANCE WELDER MANUFACTURERS’ ASSOCIATION 
505 ARCH STREET PHILADELPHIA, PA. 


MEMBER COMPANIES 
Eisler Engineering Company, Newark, N. J. Progressive Welder Company, Detroit, Mich. 
Expert Welding Machine Company, Detroit, Mich. Swift Electric Welder Company, Detroit, Mich. 


Federal Machine and Welder Company, Warren, — Welding Corporation, Worcester, 

Taylor-Winfield Corporation, Warren, Ohio 

Multi-Hydromatic Welding and Manufacturing Thomson-Gibb Electric Welding Co., Lynn, Mass. 
Co., Detroit, Mich. Welding Machines Mfg. Company, Detroit, Mich. 

National Electric Welding Machines Co., Bay Acme Electric Welder Company, Los Angeles, 
City, Mich. Calif. 


ASSOCIATE MEMBER COMPANIES 


S-M-S Corporation, Detroit, Mich. 

Electroloy, Inc., New York, N. Y. 

Welding Sales and Engineering Co., Detroit, 
Mich. 

P. R. Mallory and Co., Indianapolis, Ind. 
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Necessary funds for this enlarged pro 
gram—-aimed at stopping accidents that 
are impeding production and delaying 
victory—now are being obtained from 
commerce and industry by the Council’s 
War Production Fund to Conserve Man- 
power 

An initial appropriation of $250,000 
from this fund will be made available to 
the Council for immediate development of 
this wartime safety program, Colonel Stil 
well said. An additional $1,000,000 al 
ready pledged will be allocated within 
the next few months. A goal of $5,000,000 
has been set to meet the minimum needs 
of the expanded program 


MACHINE SHOP YEARBOOK 


A book entitled The Machine Shop Year 
book and Production Engineers’ Manual 
1942 has just been published by Paul Elek 
Publications, Africa House, Kingsway, 
London, W.C.2 The editor is H. C 
Town, M.I.Mech.E., M.I.P.E. There is 
also a foreword by Sir Alfred Herbert, 
K.B.E 

The book contains 558 pages, copiously 
illustrated. There is a section on Heat 
Treatment of Metals, Welding and Braz- 
ing. The price of the book is 25 shill- 
ings, plus postage of 9 pence. 


NEW BUILDING CONSTRUCTION 
CONSERVES STEEL 


Application of a diagrid construction 
technique made possible by recent de 
velopments in electric arc welding has cut 
steel requirements 30% in erecting a new 
laboratory at the Westinghouse East 
Springfield works. In addition maximum 
protection against destruction by bombing 
is provided. 

To save the time and money that would 
have to be spent to move valuable experi- 
mental apparatus to another location, the 
new building framework was erected 
around the old laboratory. 

In using the diagrid method, a series of 
diagonal steel beams has been crossed 
from one side of the framework to the 


MALLORY STANDARDIZED WELDING ELECTRODES 


This Workman Is Welding One of the 

Joints of the Welded Structure. War Re- 

search Is Carried on Within an Old Frame 

Building Around Which the New Labora- 
tory Is Being Erected 


other in two parallel sets. Intersections 
are welded together to give the diagrid the 
strength of one piece of steel rather than 
many individual pieces. The construction 
eliminates heavy lattice girders and trus- 
ses, and reduces the necessary thickness of 
steel beams 

Additional advantage of the diagrid 
construction is that the steel framework 
of the roof is on the same plane as the 
ceiling itself, enabling the installation of 
tall machinery. Elimination of the steel 
maze customarily found in such a struc- 
ture will also make for better ventilation 
and light distribution. A 40% reduction 
in the surface area of the steel will cut 
painting and maintenance costs and re- 
duce corrosion and moisture condensation 


LAKE LOUISE HOTEL* 


The most unique and interesting all- 
welded steel building ever built, according 


* This story was a prize winner in Hobart's 
Monthly Are Welding News Contest Photo- 
graph, courtesy Hobart Brothers Co 


P. R. MALLORY & CO., 


THE WELDING JOURNAL 


Inc., INDIANAPOLIS, INDIANA « Cable Address — PELMALLO 


to the opinions of leading architect 
the Canadian Lake Louise Hotel. Thix 
welded steel hotel was built in the form of 
an eight-pointed star—with one ray 
away to allow for the front entrance 
The walls, roof and dome were made fro, 
12-gage mild steel plate which was pr 
fabricated on the site into panel sections 
Over 250 tons of steel were used for 
panels and 60 tons of insulation were p 
into the walls and ceilings. This job, of 
course, was finished prior to the steel 
scarcity in the States and in Canada 
Each ray section of the hotel is 125 
ft. in length, 32 ft. in width and 9 ft. 4 
in. in height. The center dome is 1(\) 
ft. in diameter with no central supports 
It consists of regular panel sections stag 
gered in welded rows, a special jig, con 
sisting of a center pole with swinging 
boom, was used to place the dome panels 


and to support a platform for overhead 
welding on the mside of the dome. 

A crew of 20 welders and 20 setup men 
constructed the building in six weeks 
Roof and wall panels were constructed 
on the building site. A special jig, con 
taining magnets, was used to hold the 
sheets apart while the cross braces for th 
panels were tack welded. Roof panels 
were 46 in. wide, 92 in. long and 18 in 
deep. Wall panels were 46 in. wide, 92 in 
long and 6 in. deep. Twelve hundred and 
seventy roof panel sections were used in 
the construction and 1125 wall panels 

Twelve and seven-tenths miles of weld 
were necessary to finish the hotel. Thirty 
thousand pounds of mild steel welding 
electrodes were used on the job. Twenty 
200-amp. arc welders were in use on thi 
site 


The men who man high speed spot welding guns, single and multiple 
spot welders, seam welders and flash welders . . 
long life electrodes! Write for your free copy of the factual Mallory 
Resistance Welding Data Book . . . today. 


. rely on Mallory for 
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COME RESULTS IN 
BETTER ALUMINUM SPOT WELDS 


Sounder Sciaky Welds 
Result from oa Better 
Distribution of 
Thermal Zones. 


| “35 tant 


provided by this Exclusive Sciaky Feature 


Conventional Welds Are 

Subject to internal Stresses 

Because of Confined 
Thermal Zones. 


Type PMCO25-16 Sciaky 
Electric Resistance 


t . Aluminum has two characteristics unfavorable for Welder. Eighty spot 

{ welds per minute on 

the production of sound, uniform spot welds: (1) an of Male: 

extremely high thermal conductivity, and (2) an loy of .040” each. Weld- 

electrically resistant surface oxide. The Sciaky ing capacity: From two 
Welding Process compensates for these objec- 


: P f each in light alloys up 
tional factors by automatically preheating the te oad Including two 


metal around the spot to be welded. thicknesses of .091”. 


This Is What Preheating Does: 


(A) REDUCES STRESSES which producv shrinkage 
] cracks in the metal being welded. Preheating 
| the area to be welded, and the adjacent 
metal as well, avoids too rapid cooling of the 
| weld nugget. 


REDUCES SURFACE OXIDES not removed by 
chemical cleaning, thus leveling off the sur- 
face resistance to a low constant value, per- 
mitting precise contro] and uniform welds 


REDUCES ELECTRODE “PICK UP” by lower- 
ing the surface contact resistance, thus en- 
abling the production of more v’elds between 
tip cleanings. 


PREHEATING is only one of many exclu- 
) sive features of the Sciaky Welding Proc- 
| ess. You are invited to submit your weld- 
ing problem on your wartime products. 


SCIAKY BROS. 


. Manufacturers of a complete line of D-C and A-C 
\ Electric Resistance Welding Machines 


4915 West 67th Street, Chicago, Illinois 


Pronounced See-ack-ee 
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The hotel contains 70 rooms in four of 
its wings; dormitory in each of two other 
wings; dining hall and kitchen in the 
seventh wing. The hotel's huge dome has 
a seating capacity of 1600 people. 

All of the water pipes, steam pipes and 
sewer pipes were brazed together. Main 
feed lines were put around the lobby sec- 
tion with four feeder lines running down 
each side of the wing on the outside. 
These feeder lines were put into a box and 
insulated. Since these lines supplied hot 
and cold water, steam heat and sewerage, 
they had to be separated by insulation. 

The floor was made from reinforced 
concrete 6 in. thick. Junior 6 in. I-beams 
were used on the outside of the concrete 
and also across the concrete for welding 
the wall panels to and for expansion 
joints. 

Advantages of welded construction, ac- 
cording to John F. Dillon, Jr., welding 
engineer on the project, were: 


Ease of construction. 

Low initial cost. 

Low maintenance costs. 

Short construction time. 

Fireproof, termite proof, lightning 
proof. Tight insulation made 
hotel cool in summer—warm in 
winter. 


WELDING 
Welding by James A. Moyer. Pub- 


lished by McGraw-Hill Book Company, 
Inc., New York, N. Y. 185 pages. Price 


$2.25. The object of this book is to de- 
scribe in a general way the various modern 
methods of welding metals, particularly 
iron and steel. The book contains the 
following chapters: Welding with Gas 
Heat, Welding Torches, Pressure Gages 
and Regulators, Study of Oxyacetylene 
Flame, Oxyacetylene Welding Technique, 
Characteristics of Electric-Arc Welding, 
Sources of Current for Arc Welding, Elec- 
trodes and Holders, Welded Joints, De- 
posit of Metal, Metallurgy of Welding, 
Tests of Materials and Welds, Weldability 
of Metals, Flame and Electric Metal Cut- 
ting, Other Welding Methods, Welding 
Costs, Safety Equipment, Appendices on 
Trouble Shooting for Arc Welding, Table 
of Temperature Conversion and Welding 
Machine Parts Made by Powder Metal- 
lurgy. 


SEVENTH EDITION LINCOLN WELDING 
HANDBOOK 


Procedure Handbook of Arc Welding 
Design and Practice, seventh edition, pub- 
lished by The Lincoln Electric Company, 
Cleveland, Ohio; 1308 pages, 6 X 9 
inches, 1810 illustrations, including photos 
and drawings; cover, semi-flexible simu- 
lated leather, gold embossed; price post- 
paid United States $1.50 per copy, else- 
where $2.00 per copy. 

Greatly enlarged, the seventh edition 
of the Procedure Handbook, just published, 
takes on a new significance this year. 

As pointed out in the preface to the 


seventh edition of the Handbook, wh; 
has gone through 23 printings, the U; 
States started out with a handicap i: 
armament race with the Axis, but 
odds are being met by the widespread ap- 
plication of welded construction to 
implements of war. 

Authors of the book have made every 
effort to provide as much complete and 
up-to-date information as possible to 
help the men in the shops, shipyards, air- 
plane factories, ordnance plants and 
arsenals produce to the fullest extent 

The book explains more fully than ever 
before the various methods and _tech- 
niques used in welding, with a view to 
speeding up welding design and engineer 
ing and to make it easier for the thousands 
of men in training to learn the essentials 
of welding in the shortest possible time 

Illustrated more exhaustively and more 
clearly than ever before is the chapter on 
“Typical Applications of Arc Welding.” 
Large numbers of these new applications 
have been developed during the past year 
in the many fields of war production. 


ANNOUNCING ROBBERSON STEEL 
COMPANY 


J. B. Klein Iron & Foundry Company 
was first established in 1909 by Mr. J. B 
Klein, deceased in 1925. 

The management and personnel, some 
of whom have employment records rang- 
ing up to 30 years, are grateful to and 
proud of its many customers and friends. 


For SAFETY 


ECONOMY 


MANIFOLDS 


REGULATORS 
VALVES and 
FITTINGS 


to control high 
pressure gases 


FREE 
WELDING 
ENGINEERS! 


NEW Oakite Digest Tells How to Spot Weld 
Aluminum Faster and Get Stronger Welds! 


Are you a process engineer, metallurgist, welding super- 


visor or foreman interested in speeding production, 
securing stronger, more uniform welds in spot welding 
aluminum alloys? If so, you will want this NEW 13- 
page Digest on surface preparation. A valuable digest 


Ch 


of charts, diagrams and other data, it describes im- 
proved Oakite process now being successfully used by 
leading aircraft plants and others for safely, speedily re- 
moving oil, grease, dirt, identification paint and oxide 
films. Available only to executives requesting it on 
company letterhead. 


4241 PETERSON AVE. CHICAGO | 


= many typ 
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OAKITE PRODUCTS, INC., 18E Thames Street, NEW YORK, N. Y. 
Representatives in All Principal Cities of the United States and Canada 
HOL 

Pioneers and Manufacturers of Precision Equipment for OAKITE aA CLE ANING ees 
Using and Controlling High Pressure Gases i\ ns iS 


MATERIALS METHODS... SERVICE FOR EVERY CLEANING REQUIREMENT 
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"eid protected arc elec- 
‘= Many types and sizes, 
* Dest results for any job. 


Electric welders for A.C. or D.C. operation are available “Shield-o-matic”—fully automatic Stud welding system for pro- 
shielded—arc welding process duction end-welding of steel 
which meets all code requirements sections to metal surlaces 


in a complete range of sizes to meet any requirement. 
ore interested. 


HOLLUP prod 


may help speed your output. . Write for literature, specifying equipment in which you 


CYLINDER GAS COMPANY 


(Offic sin Principal Cities 


; 
HOLLUP and services are helping speed war production 
| 
| 


In the Robberson Steel Company, 
successor to J. B. Klein Iron & Foundry 
Co., the management, personnel and 
capital structure remain unchanged 

Robberson Steel Company, its staff of 
experienced 
personnel, will 
serve the construction industry 


executives and all of its 
continue to efficiently 


SOLENOID SPOOL SILVER BRAZED 
TO PREVENT WARPAGE 


As big guns swing into firing position 
and throw tons of metal at far away ob- 
jectives, both guns and turrets are con 
trolled by mechanisms, an important part 
of which is a 2-in. solenoid core wound on a 
light-weight brass spool shown in the 
photo 


Photo, courtesy Handy & Harman 


The brass end-piece of this spool is fitted 
on a brass tube and joined permanently to 
it by a low-temperature silver brazing 
alloy. The previous method, using a high- 
temperature base metal brazing alloy 
considerably distorted the spool. Distor- 
tion is now eliminated because the joint 
is made at the low temperature of 1175° F., 
the brazing temperature of the silver al 
loy. The joint, made easily and rapidly, 
is stronger than the brass itself 


WELDING HELPS SPEED PRODUCTION 


Welding has played a big part in Gen- 
eral Electric's fast accelerating production 
for war 


a production which saw turned 


Photo, courtesy General Electric Co 


out in the first four months of this year as 
much as was produced in all of 1941, which 
itself was a year of greatly increased pro 
duction. Looking through a large combin 
ation stator frame and bearing bracket, it 
self welded at an eastern G-E plant, we 
see a welder using alternating current to 
make a weld on a bearing bracket arm for 
a large turbine 


HELP PUT EMPTY CYLINDERS TO WORK 


Production requirements today are 
such that there is an increased demand for 
oxygen and acetylene. This demand can 
be met if empty cylinders are returned 
promptly and if cylinder stocks in the 
hands of users of oxyacetylene welding and 
cutting are maintained at a minimum. 

Cylinders must be kept moving. They 
must not be permitted to stand idle, 
either full or empty. The cylinder sup- 
ply, now the most important factor in the 
distribution of compressed oxygen and dis 
solved acetylene, is still deemed adequate 
to keep these gases continually and readily 
available to essential users if all will co- 
operate in speeding up turnover rates. 

Also, refrain from ordering more oxygen 


or acetylene than is required for immediate 


needs. Many shops allot not more than 


three oxygen and three acetylene cyli; 
to every two welding or cutting outfi; 
active service 


ders 
>in 
rhis plan permits a WY, 


reserve 
This appeal is made just as much to 
small shops, using two or three cylinders 


a month, as it is to large plants using y 
to one hundred or more cylinders a mo th 
For every day a cylinder is empty and id 
is a day lost out of its productive lif, 
gardless of the size of the shop. 


FLUXINE DISTRIBUTOR 


Krembs & Co., Chicago, has appointed 
Universal Power Corporation, Cleveland. 
Ohio, as its stocking distributor of Fluxin. 
fluxes and Kop-R-Are welding rods an 
other Krembs products in the Clevelan 
trade area, embracing all of northern 
Ohio, according to A. Leslie Pfeil, presi 
dent of Universal Power Corporation 
Mr. Pfeil states that his company is mak 
ing arrangements for dealers throughout 
the area to be serviced from Cleveland 
stocks 


| 


ARC-WELDED TRAILER TRUCK BODIES 


Trailer truck bodies and chasses made 
by the Trailer Company of America, Cin 
cinnati, Ohio, are fabricated by arc weld 
ing for fast, economical assembly and light 
weight. The advantages accruing from 
arc welding do not stop here, however, 
since these trailers can be easily repaired, 
the damage section being cut out of the 
body, straightened out, and then rewelded 
into place. 


Photo, courtesy General Electric ( 


Buy “Proven Fluxes”? with Years of | 
Guaranteed Satisfaction behind them 


Ask for Them 


A Flux for every metal: 


Aluminum; Stainless Steel 


Compound No. Ll. 


The Trade-Name is **ANTI-BORAX”’ 
Unequalled for Quality 


Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; ‘*ABC’? Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Flux No. 9; Silver 
Solder Brazing Flux No. 10; ‘‘Anti-Borax’’ Tinning 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 
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TO SEE THAT 


%* When an experienced welder goes to work for the Navy, they don’t just turn 
him loose on the job. Even the best of new men are trained with great care to 
work to Navy requirements—and are checked by experts. 


Certainly, with the material and delivery situation as it is, itis good business to 


see that all industrial welding procedure is carefully | WELDING STAINLESS? 
You will find a great 
deal of practical infor- 


checked—that electrodes of the proper size, leaning 


mation on Stainless 
Steel and Stainless Steel 
Welding procedure ir 
this 9x12 booklet. Get 
a copy from your local 
PAGE distributor. 


toward larger sizes,are used—that no electrodes are 


wasted—that no excess is deposited in the weld. 


JPA\GIE SS WELDING ELECTRODES 


PAGE STEEL AND WIRE DIVISION. Monessen, Pa., Atlanta, Chicago, New York, Pittsburgh, San Francisco 
AMERICAN CHAIN & CABLE COMPANY, Inc. 
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BRIDGEPORT, CONNECTICUT 


MATERIAL 


Official U. 8. Navy Photograph 
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WELDING FOOLS UNPATRIOTIC 
THIEVES 


Even the unpatriotic action of scrap 
thieves could not interrupt the construc- 
tion of a military airport in North Caro- 
lina when an arc welder was within easy 
call of the contractor. Thieves cut the 
drag line bucket, shown in the picture 
above, into six pieces with an acetylene 
torch and sold the pieces for scrap. Alert 
police authorities, however, spotted the 
pieces on a freight car enroute to the mills 
and shipped the parts back to the airport 
contractor. 

Emmett C. Aldredge, job welder from 
Dunn, N. C., was called to the construc- 
tion site to make repairs. This bucket, 
constructed from '/, and '/,-in. mild steel 
with a manganese wearing lip, could be 
repaired by welding easily. 

First, all parts were ‘‘Veed’”’ with an 
acetylene torch. Then all parts were re- 
placed to their original position by welding 
with */:, and '/,-in. electrodes. A new 
drag line bucket of this size would have 
cost $365 and would have required weeks 
for delivery. The repair job by welding 
required only 10 hr. and cost $90. Weld- 
ing machine used on the job was a stand- 
ard 330-amp. arc welder. 


DEMAND FOR SCIAKY WELDERS 
NECESSITATES NEW FACTORY 


The steady growth of Sciaky Bros 
makers of precision-built electric resist- 
ance welding machines, is but another 
shining example of America’s immediate 
recognition of advanced methods. 

The Sciaky process, which embodies 
the principle of stored-energy and the 
variable-pressure cycle as well as other 
features of Sciaky manufacture, was first 
presented to Army and Navy officials 
and Douglas Aircraft Company on the 
West Coast and resulted in the purchase 
of a welder by Douglas for test operation, 


SANTA MOMICA, TULY, 1999 


Photo, courtesy Hobart Bros 


attracted by the remarkable power cost 
savings resulting from the application of 
the stored-energy principle. The Southern 
California Edison Power Company, who 
were becoming alarmed over the ever- 
increasing demands for electric power re- 
quired to operate the conventional type 
of welder, built a shed for a demonstration 
of the Sciaky welding process at Santa 
Monica, Calif. 

As the advantages of the Sciaky proc 
ess became known in aircraft manufactur- 
ing circles, the demand for these new-type 
welding machines grew apace. In order 
to keep pace with this unprecedented pro 
gram, plans wére drafted for a new fac 
tory with ample space for enlarged opera 
tion and the broadening of the line to 
include machines for all weldable metals 

Sciaky Bros. moved into their new build 
ing located at 4915 West 67th St., Chi 
cago, near the Municipal Airport, July 
3rd, just a little over two years from the 
sale of the first machine. 


THE HOBART GROUP 
Here is a 20-page booklet which editor 
ally and pictorially explains the products, 
manufacturing and engineering facilities, 
and wartime activities of the companies 
making up the Hobart Group of factories 


Spot 

am 
Butt 
Flash 


Projection 


THE ELECTROLOY COMPANY, Inc. 


ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELEC- 
TROLOY ALLOYS cover the full range of physical properties necessary to the manufacturers and users 
of resistance welding equipment. 


Our engineers will be glad to make recommendations for your special electrodes. Submit samples or 
specifications. 


Catalog and prices available on request. 


1600 Seaview Avenue, BRIDGEPORT, Connecticut 


_Castolin EUTECTIC LOW TEMPERATURE WELDING 


This new low temperature method has revo- 
lutionized welding. 


the base metal. 
matching color. 


It binds without melting 


This means high strength . . . 
It means less stresses... less 
warping ... less preheating. 


Try this modern welding method in your shop. 
The results will amaze you. 


Welds: Cast Iron, Iron, Nickel, Steel, Alumi- 
num, Bronze, Copper, Brass, Magnesium, etc 


40 WORTH STREET 


EUTECTIC WELDING ALLOYS Inc. 
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much can you mobilize 
every week? 


Hk plain fact is—we can’t win this war without 

plenty of steel. But if we are to have plenty, all 
factories, mills, shops, mines and other units of 
American industry must organize at once to turn 
in every available pound of scrap metal—and keep 
on turning it in regularly. At least six million tons 
more scrap must be collected than last year! 


Where is this ‘‘extra’’ scrap? 

It is certain that vast quantities of precious iron 
and steel lie idle in unsuspected hiding places 
throughout the country. Part of it may be on your 
premises. The usual methods of collection will not 
release enough to meet present demands. It will 
take special diligence on the part of management 
and workers alike to put the 1942 Scrap Drive overt 
the top. To check the efficiency of your salvage 
methods, see if you are turning in all three of these 
classes of scrap: 

“BREAD-AND-BUTTER” SCRAP—The kind most plants sell regu- 


larly — filings, shavings, stampings, rejects — metal scrap 
created in the process of manufacturesor construction. 


DORMANT SCRAP—Unused or abandoned equipment, broken 
or worn-out machine parts, old boilers, moulds, dies, pipe 
valves, electrical equipment, engines, trucks, ete.—the “junk” 
that accumulates but often misses routine scrap collection. 


“RAINY-DAY” SCRAP —The hardest of all to part with. Includes 
obsolete machinery, unused metal buildings, stacks, outdated 
tools, fixtures, patterns, stocks, etc.—idle now because they're 
being saved for possible use in some indefinite future emer- 
gency. The emergency is here! This metal should be scrapped, 
unless it can be reconditioned and put to work now. 


If you haven’t already, we suggest you organize 
your own scrap drive. Your local Industrial Salvage 
Committee will help you plan a forceful program 
Put some one individual in charge of salvage in all 
departments of your business, and give him au- 
thority to act. Promote the drive to your employees 
with posters and prizes. Emphasize speed and con 
tinuous effort. Make them all “scrap conscious.” If 
you need more information, contact the Bureau of 
Industrial Conservation, War Production Board, 


Washington, D. C. 


YOUR SCRAP IS WORTH ITS WEIGHT IN VICTORY 
* * * 
AMERICAN STEEL & WIRE COMPANY, ¢ 
New York + CARNEGIE-ILLINOIS STEEI 


veland, Chicato and 


CORPORATION, 
Pittsburgh and Chicago COLUMBIA STEEL COMPANY 


Francisco NATIONAL TUBE COMPANY Pittsburgh 
TENNESSEE COAL, IRON & RAILROAD COMPANY 


San 


Birmingham 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


NEW CRATER FILLER 


A new crater filler has been announced 
by the General Electric Company for use 
with the G-E Strikeasy arc welder. The 
crater filler—a foot accelerator for welders 

is designed to provide the very close 
auxiliary control of heat required in weld- 
ing thin material, such as aircraft tubing, 
and to permit tapering off of the welding 
current at the end of a bead in order to fill 
the crater which is otherwise left. Un- 
filled craters have sometimes proved to be 
the source of cracks which are harmful 
to the strength of a weld. Properly filled 
craters provide full strength at the end of 
a weld bead. 

The crater filler is essentially a combina 
tion of a foot-operated rheostat for reduc 
ing the current and a field forcing switch 
for providing a hot start or an increase in 
welding current when required. It is not 
intended to replace the function of the 
control on the Strikeasy, but is used to in- 
crease or decrease the heat setting to ac 
commodate abnormal conditions at the 
beginning or end of a weld, or during a 
weld. Normal welding heats should be 
adjusted in the usual way 


The crater filler is particularly helpful 
when working with thin material where 
normal welding heats are low, as conditions 
frequently arise where normal welding 
heats are insufficient. At the start of a 
weld the electrode and base material are 
cold and fusion might be poor, with conse- 
quent pile-up of the deposited metal. A 
similar circumstance arises where the sec- 
tion to be welded suddenly becomes 
thicker, or when it is necessary to weld 
into or across a previously deposited bead. 

In either of these circumstances, the 
crater filler gives adequate fusion when 
needed. The increased current is instantly 
available and the return to normal heat is 
instantaneous. 

At the time of breaking the arc, the 
crater filler permits either a rapid or a slow 
decrease in current down to the point 
where the are is extinguished. This as- 
sists the operator in mastering the tech- 
nique of finishing a bead without a crater, 
because he can suit the rate of fading of 
the current to the conditions in that par- 
ticular weld. 


WELDING MARINE COUPLINGS 


Making the fillet weld between the center 
plate and the outside rim on this marine 
electric coupling developed by Westing- 
house to replace mechanical flexible cou- 
plings. Diesel engine torque and the pulsa- 
tion is eliminated by the transmission of 
power from an energized field to rotor 
rather than by the contact of mechanical 
parts. Smooth maneuvering of ship is ac- 
complished by the energizing or de-ener- 


gizing of the desired couplings. The elec 
trically operated positioner which turns 
the assembly while the welder is working, 
saves one-fourth of time as required by 
cranes and by hand. 


ROCKER ARM WELDER 


A line of rocker arm welding machines, 
available in 48 models has been announced 
by Progressive Welder Company of E 
Outer Drive, Detroit, Mich 

The new and attractively streamlined 


rocker arm welders are available ir 
capacities with three types of drive anq 
a full range of throat depths from 12 to 3 
in. Standard capacities are 20, 4 
and 50 kva., and 50/60 cycle supply with 
other frequencies available at slightly 
higher cost. 


Tour 


To meet a wide range of require: 
these machines are available for foot, air 
or motor operation. In the lowest-cos; 
foot-operated type, the pressure to bring 
the electrodes together is obtained through 
pressure on a foot pedal connected to the 
rocker arm by a system of mechanical] 
links. A limit switch to initiate opera 
tion of the contactor at proper pressure, is 
mounted on the overtravel spring 

A single-acting cylinder with piston rod 
connected to the rocker arm provides th 
pressure for the air-operated types, with a 
pressure regulator as standard equipment 
and spring pressure returning the points 
after completion of weld 


HOW TO REDUCE INDUSTRIAL EYE 
ACCIDENTS 


Southbridge, Mass.—To drive hon 
war workers the importance of eye pro 
tection, Earl Davis wears an eye-pat 
‘MY EY! 


I should have worn safi 


bearing the grim message: 
WAS HERE 


goggles."’ The eye-patch was designed by 
the American Optical Company for 
safety directors to pass out to workers to 
give them an idea how it feels to have 
only one eye. This forcefu! reminder ‘s 
expected to help reduce eye accidents 
which have increased sharply because ol 
stepped-up war production, employment 
of new workers, inadequate supervision 
of this labor and carelessness in safety 
precautions on the part of workers 


HEATING UNIT FOR FIELD WELDING 


The preheating and stress relieving 0! 
field welds in pressure piping have be« 
brought to an exacting science throug! 
the development of flexible, electric 1 
sistance heating units with automat 
temperature and heating cycle control b) 
H. O. Swoboda, Inc., New Brighton, P: 
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When PREHEATING is 
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mg Air Reduction Sales Co.. .Outside back cover 
American Brass Company...........-.. 627 
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‘od American Society for Metals. . 653 
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Anti-Borax Compound Company........ 636 
Bastian-Blessing Co......... 634 
ALUMINUM BRONZE 
WELDING ROD Eutectic Welding Alloys, Inc...... vice 
General Electric Co ..... Insert 654 & 655 
Ampco-Trode 10 coated bronze electrode is unequaled Haynes Stellite Co 
for arc welding the copper-zinc alloys, particularly 
manganese bronze, and possesses special merit when nen 
the sections to be welded are very heavy and pre- | Hollue Corp... waco 635 
heating for gas welding is difficult. ac 
International Nickel Co 629 
This welding rod has high strength, and its ‘‘hot-duc- 
” . Th i Ai Pp d t owe 590 
tility,”’ or lack of hot-shortness, is of great importance. ¢ Linde Air Products Company 
, It is particularly suitable for joining dissimilar metals by The Lincoln Electric Co. .... Inside back cover 
arc welding and it ‘‘arc-brazes”’ mild steel readily. P.R. Mallory & Co., Inc 63: 
Made in seven grades, '<” to 4%”. May be used Metal & Thermit Corporation. ... 646 
f i i ine. 
or metallic arc, carbon arc, or oxy-acetylene welding 630 
The Ampco line of coated bronze welding rods in- National Cylinder Gas Co....... 635 
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National Time & Signal Corp 628 
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y overlaying steel and cast iron to form bearing surfaces. Oaskite Products, Inc..... 634 
I 
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Union Carbide and Carbon Corp B9 & 59 
AMPCO-TRODE U S Stee! Corp C st Jiarie 429 % 
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The heating units are a wrap-around 
type consisting of resistance wire sheathed 
in refractory insulation. Two of these 
units are wrapped about the pipe, one 
on each side of the joint, for preheating. 
After the weld has been made, a third 
unit is wrapped directly over the weld to 
create a uniform temperature sufficient 
for stress relieving over the entire joint 
including distance in excess of six times 
the pipe wall thickness at each side of 
the joint. Heat radiation is held to a 
minimum by a wrapping of asbestos or 
other similar heat insulation. 

Of primary interest is the automatic 
control panel which, by the means of 
thermocouples, records and controls the 
individual point temperatures. The 
thermocouples are attached to each side 
of the pipe joint and directly to the weld. 
Direct connection between the tempera- 
ture controlling instrument and each 
heating unit, through a magnetic con- 
tactor, regulates the energy input and 
assures uniform heating. 


FLAME JIG SAW SPLITS CHANNELS 


U-shaped channels are being split in 
half to provide stiffeners for structural use. 
The 33-ft. channels are loaded two at a 
time onto a special jig and clamped into 


place. Two oxyacetylene cutting machines 
are employed, riding a track in the center 
of the jig. Each blowpipe is mounted ona 
floating mechanism the bottom of which 
rides along a templet, thus automatically 
producing the zigzag line of cut in the base 
of the channel. This design of cut is se- 
lected because it results in a saving of 
weight and steel while the necessary 
strength to the beam is maintained. The 
two cutting machines, splitting two chan- 
nels simultaneously, travel at a constant 
speed of 16 in. per minute. 


WELDING TRANSFORMERS FOR 
UNIONMELT WELDING 


A new line of heavy-duty alternating- 
current welding transformers especially 
designed for Unionmelt welding has been 
announced by the General Electric Com- 
pany. The welders are available in 750- 
and 1000-amp. sizes (NEMA) for 220-, 
440- and 550-volt power. 

Features of the line are built-in capaci- 
tors and built-in primary control. The 
capacitors are valuable for improving volt- 
age regulation of the power feeders, thus 
aiding uniform welding. The built-in 
primary control not only simplifies wiring, 
but is advantageous in portable installa- 
tions because of its compactness. It in- 
cludes a disconnecting switch and auxiliary 
transformer to furnish power for operation 
of Unionmelt auxiliaries. 

Motor-operated, remote adjustment of 
the welding current permits an operator 
to make current adjustments without 
leaving the work. The equipment’s inte- 
gral reactance design permits full output 
to be obtained without the use of high or 
multiple open-circuit taps. 

Fan cooling conserves vital materials 
and space. Ample ventilation and the ar- 
rangement of ducts permit two welders 
to be mounted side by side without the 
need for extra space between them for 
ventilating air. 
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The current output of each welding 
transformer is indicated by a large, a 
curately calibrated scale on the front of 
the case. Inorganic (Class B) insulatio: 
is used throughout. 


NEW SUSTAINING MEMBER 


Allis-Chalmers Manufacturing Com 
pany, Milwaukee, Wisc., manufacturers o! 
the WELD-O-TRON,—D.C. precision 
low-current electronic arc welder for 
metals as thin as 28 gage at currents as 
low as 5 amp., such metals covering al! 
weldable materials and alloys. Also a 
complete new line of heavyduty industria! 
A.C. welding equipment. Other lines in 
clude a variety of 1600 products represent 
ing complete lines in the electrical and 
heavy industrial fields. 


NON-FERROUS METALS ECONOMISTS 


The U. S. Civil Service Commission is 
seeking well-qualified persons with experi 
ence in non-ferrous metals and _ their 
products. 

The positions pay from $2600 to $650 
a year, and appointees should have a col 
lege education with a major in economics 
and responsible experience or researc! 
work in the manufacture or distribution of 
non-ferrous metals and their products. 

They will conduct investigations, ana 
lyze price and cost data, negotiate wit! 
particular groups to set up reasonabl: 
price schedules and rationing controls, 
and evaluate the results achieved. 

Persons interested should write to U. 5 
Civil Service Commission, Washington 
D. C., for application blanks—Forn 
4006-ABCD. 
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WELDING 


HANDBOOK 


Prepared by 250 of the leading welding experts of the U. S. A. 


Worlds’s greatest source of authentic, concise, authoritative welding 
information. 


Completely revised and enlarged. 


For a short time no restriction will be placed as to the number’ of 
copies which may be purchased by an individual Member or 
Company as the Society feels it essential to make this book available 
promptly to all workers on War projects. 


Sustaining Members and Members of the A. W. S. have received a free 
copy of the book; Associate Members and Operating Members will 
be able to purchase their first copy at $4.00. Extra copies can be 
purchased by all members from a supply reserved for this purpose at 
$5.00. Non-members $6.00 in the U.S. A. 


1600 PAGES 


1942 EDITION 
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List of New Members 


BOSTON 


Shaw, John E. (C), Bethlehem-Hingham 
Shipyard, Inc., Hingham, Mass 

Wood, Thomas A. S. (B), Allis-Chalmers 
Mfg. Co., 1344 Hyde Park Ave., Boston, 
Mass. 


CANADA 


Atkinson, Kenneth (B), B. C. Welding 
Sales & Equip. Co., Armstrong, B. C 
Canada 

Holland, Leonard (C), 231 Bay St., N., 
Hamilton, Ont., Canada. 


CANAL ZONE 


Walker, Ray L. (C), Box 337, Balboa Hts., 
Canal Zone 


CANTON 


Daughenbaugh, C. J. (C), 524 Pike Ave., 
S. W., Massillon, Ohio 


CHICAGO 


Blackford, J. F. (D), 322 N. Water St 
Thornton, Il 

Happel, Raymond (C), Handy & Harman, 
20 N. Wacker Dr., Chicago, Il 

Lindberg, S. R. (C), Mechanical Industries 
Tech. Inst., 515 S. Western Ave., 
Chicago, Ill 

Plaskon, John (C), Metal & Thermit 
Corp., 7300 S. Chicago Ave., Chicago, 
Ill 


CINCINNATI 


Jenkins, Wm. (8B), Tri-State 
School, 110 Washington 
land, Ohio 


Welding 
Ave., Lock- 


CLEVELAND 


Benjamin, Earl (B), 3981 W 
Cleveland, Ohio 

Butler, Spencer W. (8B), 2460 Overlook 
Rd., Cleveland Hts., Ohio 

Portz, Arthur G. (C), 3404 W 
Cleveland, Ohio 

Schreck, Paul F. (B), 1755 Chapman Ave 
E. Cleveland, Ohio. 


COLUMBUS 


Bates, Earl, Earl Bates Welding Service, 
616 N. 9th St., Cambridge, Ohio 

West, W. W. (B), Home Welding Co., 
1148. Washington St., Springfield, Ohio 


140th St., 


L5ist St., 


DETROIT 


Martin, George B. (C), Kilpatrick & 
Martin, 2832 E. Grand Blvd., Detroit, 
Mich. 

Schriner, Ted (C), 16 Brighton, Highland 
Park, Mich 

Wheeler, Neil E. (C), 100 Miami Ave., 
Apt. A-1, Pontiac, Mich 


GEORGIA 
Hunt, D. B. (B), 484 Brentwood Dr., N. E., 
Atlanta, Ga 
HAWAII 


Crippen, Norris C. (C), 2400 N. King St., 
House 69 B, Honolulu, T. H 


July 1 to July 31, 1942 


LOS ANGELES 


Blackshaw, Joseph T. (1D), 2410 Howland 
Dr., Temple City, Calif. 

Comer, Volney M. (D), Box 291, Tustin, 
Calif. 

Evanko, Michael B. (C), 6519 S. Van Ness 
Ave., Los Angeles, Calif 
Ostranik, R. C. (D), 617 E 

Angeles, Calif 


LOUISIANA 


Bramblett, T. L. (B), 902 Jackson Rd., 
Baton Rouge, La 

Stilwell, Chas. O. (B), Wm. D. Seymour 
Co., 1133 Magazine St., New Orleans, 
La. 


76th PL, Los 


MARYLAND 


Lacy, Charles E. (B), 405 E 
Baltimore, Md 

Linnert, George E. (B), Rustless Iron & 
Steel Corp., Met. Lab., 3400 E. Chase 
St., Baltimore, Md. 

Schaufus, Henry S. (B), 807 Evesham 


Oliver St., 


Ave., Baltimore, Md. 
MILWAUKEE 
Ove, Val W. (C), 647 W. Virginia St., 


Room 205, Milwaukee, Wise 
Smith, Charles S. (C), Hotel Underwood, 
Wauwatosa, Wisc. 


NEW YORK 


Adams, Richard L. (1D), 228 Bergen St 
Brooklyn, N. Y 

Babulya, Alexander W. (1D), 48 E 
bridge Rd., Bronx, N. Y 

Burnes, Ralph (1D), 1611 
Brooklyn, N. Y. 

Evers, John H. (PD), 350 W. 85th St 
New York, N. Y. 

Ferguson, James, Jr. (C), 117 Ireland PI1., 
Amityville, N. Y 

Gellak, Harry G. (C), 170 Prospect PI., 
Brooklyn, N. Y. 

Guida, Stephen (DD), 414 E. 
New York, N. Y 

Hardesty, Shortridge (13), 101 Park Ave., 
New York, N. Y 

Jones, William J. (C), 934 N. 3rd St., 
Camden, N. J 


NORTHERN NEW JERSEY 


Kings- 
12nd St., 


léth St., 


DeJager, Henry (DD), 249 Valley Rd., 
Clifton, N. J. 
Jenal, Alfred (D), 48—63rd St., West 


New York, N. J 

Norton, Edward M. (B), 573 Bound Brook 
Rd., Dunellen, N. J 

Parker, Charles (1D), 9 Miller St., Newark, 
N. J 

Ramberg, Gerhard B. (1D), Wood Ave., 
Fords, N J 

Smith, Murphy (D), 7 High St., Butler, 
N.J 


NORTHERN NEW YORK 


Chotkowski, Z. F. (D), 15 Wagner Ave., 
Schenectady, N. Y. 
Dominick, Nicholas (1), 
St., Schenectady, N. Y 
Frandsen, John P. (8B), 19 

N. Troy, N. Y. 


1109 Pleasant 


107th St 
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Goldstein, Bernard (D), 429 Division Ss; 


Schenectady, N. Y. 


Harter, Grant E. (D), 411 Manning Bly 


Albany, N. Y. 

Rainville, Philip A. (D), 94 Jackson Ay: 
Cohoes, N. Y. 

Westbrook, Russell T. (B), 93 State Ss 
Albany, N. Y. 


NORTHWEST 
Greer, R. H. (<>). Associated 


Labs., 722 Raymond Ave., St. Pay 
Minn 


OMAHA 


Cady, Clarence E. (B), Midwest Schoo! 
Welding, Inc., 203 
Omaha, Neb. 

Norton, John H. (C), 
Omaha, Neb. 


$328 Seward S 


PEORIA 
Hyler, Loiell L. (C), R. G. Le Tournea 
Inc., Peoria, Ill 
PHILADELPHIA 


Gayley, Charles T. (C), 271 Windemer 
Ave., Lansdowne, Pa 
Hoopes, James C. (1D), 


Folsom, Pa. 


405 Marlin 


PUGET SOUND 


Green, R. L. (D), 1162 Pitt Ave., Bri 
ton, Wash 


Nelson, J. T. (C), 2141 W. 96th St., Seatth 


Wash. 
Tobey, Grover A. (C), 4021 Chilberg Av 
Seattle, Wash. 


QUAD CITIES 
Jinks, Raymond S. (D), Sherrard, [!! 


ST. LOUIS 


Hicks, Harold E. (C), Moloney Elec. ( 
5390 Bircher, St. Louis, Mo 


SAN FRANCISCO 


Bihn, Leo J. (C), 941 Coleman Ave., $ 
Jose, Calif 

Cohn, Sam, Jr. (B), Victor Equip. ( 
844 Folsom St., San Francisco, Calif 

Koll, Otto H. (B), Pacific Oxygen ( 
2205 Magnolia St., Oakland, Calif 

Labate, Vincent J. (D), 1129 Marin 5 
Vallejo, Calif 

Wood, Claude 
Oakland, Calif 


(D), 1440-——dS6th Av 
SOUTH TEXAS 

Parsons, James N., Jr. (C), 1907 Pearl > 

Austin, Tex. 
TULSA 

Norton, Walter (C), 910 W. 3rd St., Tul 
Okla. 

WICHITA 


Phillips, J. T. (B), 
Wichita, Kans. 
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NOT IN SECTIONS 


Bardine Calvert Ss. (C), P. O. Box 148, 
Keewatin, Minn 

Beserra, Cleopas ( D), Garcia Amorales 48, 
Navajoa San, Mexico. 

Bliss, Percy I. (C), Ascutney Blvd., 
W isor, Vt ; 

Cartlidge, Willard A. (C), La Consolidada, 


s A., P. O. Box 81-Bis, Mexico, D. F 


SECT 


COLUMBUS 


fhe July meeting of the Ohio State 
University Student Branch of the AMERI 
can WELDING SocIeTY was held on July &, 
1042. at the Ohio Union on the campus 
with Clarence Shultheis, president, pre 
siding 

[he animated cartoon, ‘‘The Inside of 
{rc Welding” produced by the General 
Electric Company, was shown and en 
ioved by all. The Executive, Social, 
‘ublicity, Membership and Library Com 
mittees were appointed by the president 
William S. Wagner, a student member, was 
presented with the Arc Welding Scholar 
ship by Charles E. MacQuigg, Dean of the 
College of Engineering. Clay Roberts, 
Chairman of the Columbus Section of the 
\ W'S., addressed the group briefly on the 
program of the Columbus Section for the 
J. L. Purdy, Vice-Chairman 
of the Columbus Section, was introduced 
There were approximately fifty members 
and guests present 


coming year 


DETROIT 


rhe following appointments have been 
announced by the Detroit Section 

Publicity: W. F. Sherman. Recep 
tion: Henry Neitzel, Chairman; Mrs 
Hake low Mr Lewis: Mrs Paul M 
Corp; Mr. Last Patrons List: William 
Hayes, Chairman; C. E. Phillips. Pro 
gram: Ed. Biederman, Chairman; Louis 
Benkert ; John Diebold; Don Corey 


George Friebel; G. N. Sieger 


INDIANA 


The following officers were elected for 
the year by the Indiana Section at their 
July 10th meeting 

Chairman, E. F. Gilyeat, J. D. Adams 
Co Vice-Chairman, R. J. Wirt, Delco 
Remy Div., General Motor Corporation; 

retary, H. D. Weed, P. R. Mallory Co.; 

reasurer, P. F. Grubbs, P. R. Mallory 
Co 

Executive Committee: E. |! Gilyeat, 
R. J. Wirt, H. D. Weed, P. F. Grubbs, 
H. Imes, W. H. McGlade, C. M. Sauer, 
B. Hall, C. W. Mercer, E. O. Smith 
Publicity: C. M. Sauer, Air Reduction 
Sales Co., Chairman. Program: R. H 
Imes, P. R. Mallory Co., Chairman 
Membership: R. J. Wirt, Delco-Remy, 


Cornwell, Rector (1D), 123 N 
Casper, Wyo 


Beech St., 
Darmos, Lawrence A. (1D), 
St., Toledo, Ohio. 


Lawson, James W. (D), Rt. 3, Box 1016, 
Klamath Falls, Ore 


2227 Woodford 


MacLeod, Daniel (B), © Orr, 51 Bunes 


san St., Glasgow, S. W. 2, Scotland 


Morgan, James R. (C), 1810 Hunter Ave., 
Mobile, Ala. 

Poyer, D. G. (D), 2007 La Fayette Ave 
N., Grand Island, Neb 

Schickedanz, L. H. (B), United States 
Coal & Coke Co., Gary, W. Va 

Tucker, J. R. (A), Federal Aircraft & 
School of Welding, 1110-12 Union Ave., 
Memphis, Tenn 


ON ACTIVITIES 


Chairman Prestige W. H. MeGlade, 
J. D. Adams Co. War Ind. Adv. Comm 
W.H. McGlade, Charrman 


MARYLAND 


A special meeting will be held on Sep 
tember 18th to view a film on welding 
The Maryland Section is working on a 
program for an educational series of lec 
tures on welding to be held twice monthly 
from September through January 


NORTHERN NEW JERSEY 


Mr. W. H. Hart of the Charles W. Krieg 
Co., Newark, N. J., has been elected Sec 
retary-Treasurer of the Northern New Jer 
sey Section to fill the unexpired term of 
Mr. H. S. Card 


NORTHERN NEW YORK 


A special showing for members and their 
guests of all six parts of “‘The Inside of 
Are Welding”’ was made on August 6th at 
Union College. Following the presenta 
tion of the film, a lively discussion took 
place 

The Meetings and Papers Committee of 
the Northern New York Section have a 
program outlined for the 
proposes to start with a smoker in October 


winter that 


and follow with five good technical ses 
sions, skipping December and finishing in 


April 


PITTSBURGH 


The following officers have been elected 
by the Pittsburgh Section for the 1942-43 
season 

Chairman, F. H. Dill, American Bridge 
Co.: Vice-Chairman, H. P. Schane, Allis 
Chalmers Mfg. Co.; Secretary, J. F. Min 
notte Brothers Co 

Executive Committee: R 8 Lee, Roy 
W. Emerson, W. F. A. Fitzgerald, G. O 
Hoglund, W. H. Kauffman, Williams & 
Co.: C. P. Streithof, Dravo Corporation 

A meeting of the new officers and mem 
bers of the Executive Committee met in 
the William Penn Hotel August 7th and 
discussed plans and procedures for the 
coming season 
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It was voted to continue meetings in the 
Mellon Institute of Industrial Research 
Building; plans were discussed for the 
type of meetings to be held and the setup 
of various committees to function was 
left to the appointment by the Chairman 
rhe first meeting is planned for October 


PUGET SOUND 


The following officers were elected at 
the last regular meeting of the season on 
July 15th by the Puget Sound Section 


Chairman, Sydney K. Smith, American 


Bureau of Shipping; Vice-Chairman, 
Carl H. Buchenrmth, Seattle, Wash.; 
Secretary-Treasurer, J. T. Nelson, attle, 
Wash 


SAN FRANCISCO 


A large attendance of about 250 mem 
bers and guc attended the July meeting 
of the San Francisco Section held on the 
sist A forum discussion of welding in 
the shipbuilding industry, evolved into a 
heated discussion between Harry Brink 
of the Western Pipe and Steel Company, 
who championed the cause of all other con 
James 
Richmond Shipyard No. 1, who 
championed the cause of riveted frames 
and welded shell construction; and W. I 


struction of ocean-going vessel 


Krom 


Rickett of the Bethlehem Steel Company, 
who championed the cause of the combina 
tion welded and riveted construction 
his lively discussion developed many 
potmits of interest 

Six reels of the film The Inside of 


Welding” were very well received 


ST. LOUIS 


Che annual installation of officers tot 
the St. Louis Section was held on June 5th 
at the York Hotel The following are the 
officers elected 


Ch rman, A. S. Schwarz Nootet 
Boiler Works Co.; Vice-Chairman, E. 1 
Meier, Monsanto ( hemical Co ecre 


tary, H. C. Close, Machinery and Weldet 
Corp Treasurer, M. J. Letich, Combu 

Directors, W. S. Evans, 
Norman 


tion Engrg. Co.; 
A. W.. Harris, Lockwood Hill 
Moss, I. T. Olson, H. H. Sheafi 
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METAL & THERMIT 
CORPORATION 


120 BROADWAY, NEW YORK, N. Y. 


Specialists in welding for nearly 40 years. 

Manufacturers of Murex Electrodes for arc 

welding and of Thermit for repair and 
fabrication of heavy 


ALBANY + CHICAGO + PITTSBURGH 


* $O.SAN FRANCISCO + TORONTO 


ASSUMES NEW IMPORTANCE IN THE 
DRIVE TO CONSERVE ELECTRODES 


HIS photograph shows a method taught by Murex Engineers for 

more than ten years and used by many experienced welders to 
speed fillet welding. It also saves up to 40% of the weld metal, pro- 
duces a substantially stronger weld and at the same time helps to 
conserve precious welding electrodes. 

First: The electrode is held at an angle of from 45° to 50° to the 
horizontal plate and leaning in the direction of welding to form an 
angle of about 20° with the vertical. 

Second: In multiple pass work, beads are laid from the bottom 
upward—not from the top downward. 

Third: Cleaning time can be saved and the work speeded by leav- 
ing on the slag until each layer of beads is completed. 

Fourth: Select a rod which permits the use of high current and use 
the largest size electrode that is practical. 


ARC WELDING ELECTRODES 
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TENTATIVE PROGRAM 


TWENTY-THIRD ANNUAL MEETING 
AMERICAN WELDING SOCIETY 
WEEK OF OCTOBER 12, 1942 


HOTEL CLEVELAND, CLEVELAND, OHIO 


Make Room Reservations Early—Direct with Hotel Cleveland 
Arrive Sunday 1lth—(Convention Hotel) Rates Apply for Short or Long Stay 


National Metal Exposition, Public Auditorium—Open Afternoons and 
Evenings Throughout the Entire Week, Commencing October 12, 1942 


ALL Technical Sessions will positively 
start on time. 


No Stenotype Reporter—Members de- 
siring to discuss papers are urgently 
requested to prepare discussion in 
writing in advance of the meeting and 
to send copies to headquarters as those 
preparing written discussion will be 
given preference at the _ sessions. 
Members and guests giving extempo- 
raneous discussion at meeting should 
forward a written transcript of dis- 


IMPORTANT 


cussion as soon as possible after the 
meeting. 


Members and guests are urged to 
REGISTER immediately upon arrival 
at A. W. S. HEADQUARTERS and 
obtain Convention Badge admitting 
them to Exposition. 


NO REGISTRATION FEE but a 
charge of $1 00 (per member) and $1.50 
(non-member) is made for Technical 
Sessions Papers 


Registration hoursg throughout the 
week: 
Hotel Cleveland 
Monday, Tuesday and Wednesday 
9AM.to 5 P.M. 


Thursday 9 A.M. to 12 Noon 


Public Auditorium 
Monday, Tuesday and Wednesday 
12 Noon to 10 P.M 


Thursday 12 Noon to 6 P.M 


MONDAY, OCTOBER 12th, Morning-—9 :30 A.M. 


Chairman—.G. F. JENKS, 


OPENING SESSION 
Ball Room 


President, American Welding Society 


Vice-Chairman—E. V. DAVII 


rairmar ventior 


PRESENTATION OF MEDALS AND PRIZES 


TECHNICAL SESSION 


10:15 A.M. 


TRAINING OF WELDING OPERATORS AND QUALIFICATIONS 


Ball Room 
Chairman—K. L. HANSEN, Vice-Chairman —E. T. 5¢ 
Harnischfeger Corp. ‘leveland School of V 
Training of Welding Foremen, by F. H. ACHARD, Supervisor of Training, Consolidated Edis n Co. of New York 
Instruction Methods in Welding Developed by U.S. Office of Education, by H. K. HOGAN ffice of Edu 
OPENING METALS EXPOSITION —}!2 :00 Noon 


NOTE: All Technical Sessions are on Mezzanine Floor 
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Monday Afternoon—2 : 00 P.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


Red Room Ball Room 


FATIGUE AND IMPACT WAR PRODUCTION 
Chairman — A. E. GIBSON, Chairman—R. J. KRIZ, 

Wellman Engineering Co. The James H. Herron Co. 
F. L. PLUMMER, Vice-Chairman—A. F. DAVIS, 
Hammond Iron Works The Lincoln Electric Co. 


Fatigue Strength of Metal Subjected to Combined Stresses 
by L. H. DONNELL, Illinois Institute of Technology 


Some Special Applications of Flame Hardening 
by STEPHEN SMITH, Air Reduction Sales Co. 


High Quality Welding—Vertical and Overhead Positions 
with Alternating Current 


Fatigue Strength of Commercial Butt Welds in Carbon 
Steel Plates 


by W. M. WILSON, University of Illinois by H. O. WESTENDARP, General Electric Co. 

Fatigue Tests of Full Thickness Plates with and Without Conservation and Effective Use of Equipment and Sup. 
Butt Welds plies for Welding and Cutting 

by E. C. HUGE, The Babcock and Wilcox Co. by H. ULLMER, The Linde Air Products Co. 

Impact Strength of High Alloy Steel Welds Welding Gun Mounts 

by E. C. CHAPMAN, Combustion Eng. Co. by W. B. LAIR, York Safe and Lock Co. 


Monday Evening—7 :30 P.M. 


MOTION PICTURE FILMS 
Red Room 
The Inside of Welding Educational film by General Electric 


C Jompar ly 


The Welding of Aluminum-——Aluminum Company of America 


The Welding Technique—Oklahoma A. & M. College 


Industrial Research Dinner — Rose Room 


TUESDAY, OCTOBER 13th, Morning —-9 :30 A.M. 
SIMULTANEOUS TECHNICAL SESSIONS | 


Ball Room Red Room 
WELDABILITY OF STEEL AIRCRAFT WELDING (Fuselage) 
Chairman A. B. KINZEL, Chairman—P. H. MERRIMAN, 
Union Carbide and Carbon Res. Labs The Glenn L. Martin C 


Vice-Chairman A. E. MARBL Vice- Chairman J. F. MAINE 
Firestone Tire & Rubber Co. 


Republic Structural Iron Works 


What Happens To Residual Stresses in Service Welding of Airplane Poagaties Blades 


by J. T. NORTON and D. ROSENTHAL, Massachusetts Institute of by C. A. LIEDHOLM, Curtiss-Wright Corp. 
Technology 

Effects of Cooling Rate on the Properties of Arc Welded Welding r New Types of alo ™ Steels for Aircraft Structures 
Joints by A. R. LYTLE an 1K.H. KOOPMAN, Union Carbide and ‘ 

by W. F. HESS, Rensselaer Polytechnic Institute ee. hn 


Weld Quench Gradient Tests Effect of Current on the Welding of X4130 Sheet and Tubing 
by W. H. BRUCKNER, University of Illinois by W. T. TIFFIN, University of O 


Jkianoma 


Tuesday Afternoon—2 :00 P.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


Ball Room Assembly B 
WELDABILITY OF STEEL AIRCRAFT WELDING (Sheet) 
Chairman C. H. JENNINGS 


Westinghouse Elec. and Mig. Ce Chairman—G. O. HOGLUN 


Red Room 
GAS CUTTING 


Aluminum Company of America 1 R. DAWSON 
Case School of Applied Science 
Vice-Chairman JOHN D. GORDON, 
Weldability of Carbon-Manganese Taylor-Winfield Cor; 
Steels Vice-Chairman—O. L. SMITH 
by O. E. HARDER and C. B. VOLDRICH, Spot Welding in Aircraft Structures Weldit Acetylene Co. 
Battelle Memorial Institute by E. S. JENKINS, Curtiss-Wright Corp. 
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Tuesday Afternoon—2:00 P.M. (Continued) 
SIMULTANEOUS TECHNICAL SESSIONS 


WELDABILITY OF STEEL 
Weldability Tests of Carbon-Man- 


ganese Steels 


» C. E. JACKSON, M. A. PUGACZ and 
‘G. G. LUTHER, Naval Research Lab. 


Jominy End Quench Hardenability 
Tests on Carbon-Manganese Steels 


+. A. TIMMONS, Climax Molybdenum 


Company 


Tee-Bend Tests on Carbon-Manganese 
Steels 
C. BIBBER and J. HEUSCHKEL, 


Carnegie-Illinois Steel Corp. 


Fundamental Research Conference—H. C. BOARDMAN, Chairman, ! 


AIRCRAFT WELDING (Sheet) 


Standards and Recommended Prac- 
tices and Procedures for Spot Weld- 
ing Aluminum Alloys 


by G. S. MIKHALAPOV, Chairman, Air 


craft Welding Standards Committee 


Arc Welding of Magnesium Alloys 


by W. S. LOOSE an id A. R. ORBAN, The 
Dow Chemical Co. 


Welding — Its Application to Aircraft 
by FRANCIS H. STEVENSON, Vega Air- 
craft Corp. 


Evening—7 :30 P.M. 
Red Room 


WEDNESDAY, OCTOBER 14th, Morning 
SIMULTANEOUS TECHNICAL SESSIONS 


Assembly B 


GAS CUTTING 


Gas Cutting in Steel Mills 
by S. D. BAUMER, Air Reduction Sales Co 


Improved Methods of Machine Flame 
Cutting 


by H. E. ROCKEFELLER, The Linde Air 


Products Co. 


Gas Cutting in Shipbuilding 
by R. F. HELMKAMP, Air Red 
Ce 


30 A.M. 


Red Room 


RESISTANCE WELDING 
Chairman—G. N. SIEGER 


S-M-S Corporation 
Vice-Chairman —B. L. WISE, 
Federal Machine & Welder Co. 
Spot Welding Electrodes 
E. I. LARSEN and E. F. HOLT, P. R. 


ee Welding of 0.040 In. Thickness SAE X4130 Steel 
by W. F. HESS and D. C. HERRSCHAFT, Rensselaer | 


iyt 
tote 


PRODUCTION WELDING 
Chairman . B. J. FRASEI 
International Nicke] C¢ 


Vice-Chairman 
Tha Naty 


Welding with Aluminum Bronze 


by ULINION SWIFT, Amr Ivietal 


Adapting Automatic Electric Welding to Routine Produc- 
tion 


Unusual Resistance a Developments and Operations 


T. GILLETTE, General Electric Co. 


Resistance Welding Mortar Assembly 


H. Cl PEK Tayl r-W i Cor 


KA KEIR Th 
ivi. DOIN 
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Wednesday Afternoon—2 :00 P.M. 


e na 


“te 


Welded Steel Tube and Its Application in War Production 


SIMULTANEOUS TECHNICAL SESSIONS 


Assembly B 
RESISTANCE WELDING 


Chairman R. E. WELL, 
Western Ele } 


J 


) 
P.R. M 


D. TEBBEN, 


( 


The Spot Welding of NAX High Ten- 
sile Steel 


y C. R. SCHE zreat Lakes ofeel 
rr 


Application of Copper Oxides Rec- 
tifiers for Resistance Welding 
R. L. BRIGGS, Thomson Gibb Electric 


no 
my 


The Effect of Weld Spacing on the 
Strength of Joints 
by R. DELLA-VEDOWA and M. M. ROCK- 


WELL, Lockheed Aircraft Corp. 


Ball Room 


WELDING AND CUTTING OF 
ORDNANCE 


Chairman—H. L. 
Vice-Chairman—H. C. BOARDMAN 


Factors Affecting the Accuracy of 
Ordnance Machine Cutting 


Ar KE 


Manual and Automatic Welding of 
Heavy Plate of Hardenable Alloys 


Developments in Cast Iron Welding 
Rods and Electrodes 


R. J. FRANKLIN, Chi 
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Red Room 
SHIPBUILDING 
Chairman 


Vice-Chairman 


Suggested Methods Which Will In- 
crease Welding Production and De- 
crease Welding Costs 


Distortion and Shrinkage Problems 
in Ships and Other Large Struc- 
tures 

Motor Boat Construction and Small 
Ships 


VV 
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Wednesday Afternoon—2:00 P.M. (Continued) 
SIMULTANEOUS TECHNICAL SESSIONS 


RESISTANCE WELDING ass 


WELDING OF ORDNANCE SHIPBUILDING 


Application of Welding in Submar; 
Electric Weld £ Mobile Artil : arine 
Preparation of Aluminum Alloy for Gon obile illery Construction 
Spot Welding CANONS. Electric Boat Co. and 
. tti - ik oi, it ipbuilding 
by T. E. PIPER, Northrop Aircraft, Inc. "Glen. sileicaeaiacuaamoas Co. Manitowoc Shipbuilding 


Evening—7 :30 P.M. 
Rose Room 


Section Officers Dinner and Conference 


THURSDAY, OCTOBER 15th, Morning—9 :30 A.M. 
SIMULTANEOUS TECHNICAL SESSIONS 


Red Room Assembly B 
AIRCRAFT WELDING NON-DESTRUCTIVE TESTS AND INSPECTION 


Chairman—S. L. HOYT, Chairman—J. J. CROWE, 
Battelle Memorial Institute Air Reduction Sales Co. 


Vice-Chai -O. R. CARPENTER 


General Electric Co. 


Correlation of Metallographic and Radiographic Examina- 
tions of Spot Welds in Aluminum Alloys 


Utility Characteristics of Aircraft Electrodes by DANA W. SMITH and FRED KELLER, Aluminum Company o! 
by C. B. VOLDRICH and R. D. WILLIAMS, Battelle Memorial America 
Institute 


The Magnetic Powder Method for Inspecting Weldments 
and Castings for Sub-Surface Defects 


Results of Survey on Current Arc Welding Practice in Air- by CARLETON HASTINGS, Watertown Arsenal 
craft Industry 
by MAURICE NELLES, Chairman, Western Aircraft Welding Radiographic Inspection of Welded Armor Plates and Cast- 
Committee ings 
by DON M. MCCUTCHEON, Ford Motor Company 
Copper Welding for Aircraft Visual Inspection of Arc Welds 


by T. V. BUCKWALTER, Timken Roller Bearing Co. by W. L. WARNER, Watertown Arsenal 


Thursday Afternoon—2 :00 P.M. 
Business Meeting 


Rose Room 


3:00 P.M. 
Board of Directors Meeting 


Room | 


Convention Headquarters — Mezzanine Floor 
Registration — Mezzanine 

Office — Director's Room 

Press — East Room 

Ladies Reception — Powder Room 

Lounge for Members — Assembly A 

6 Committee Rooms— Rooms 1, 3, 5, 7 & 9, and Ros2 Room 
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